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Triple Facing Machine. 





This machine was designed for the pur- 
pose of facing flanged pipe fittings, and is 
so arranged that the three sides of a fitting 
may be operated on at one time. Itis fitted 
with power feed in either direction, and 
will face up to 24 inches diameter. The 
facing head shown on the right is adjust- 
able to and from the stationary head by 
means of ascrew. The back facing head is 
also adjustable to and from the center by 
means of a screw. It is very powerfully 


geared, and large gears on spindles are 30 
inches diameter. Cone pulley on driving 
shaft makes 80 revolutions while spindle 
makes one. Back facing head is run by 
means of a worm and worm-wheel; motion 
for this being derived from the gear train 
at the left. Geared as they are, the spindles 
all have the same rate of motion, and in 
setting up the machine they are placed not 
as the engraving shows them, 7. ¢., so that 
all the star feed wheels are at top at the 
same time, but so that the rear head never 
can interfere with the others during its 
revolution, when set forward to operate 
upon relatively small fittings. All spindles 
are 8} inches in diameter, and are scraped 
to alignment in their journals, which are 
not babbitted. 

Frame, including stationary head, is all 
one piece. To the carriage—upon which 
the chuck for holding work is mounted—is 
itted the back facing head, which, by 
means of a screw, may be moved to and 
from the stationary head. Four chucks, 
similar to the one shown in the cut, are fur- 





nished with each machine, taking a range 
of flanged fittings from 4} inches to 16 
inches and facing flanges up to 24 inches 
diameter. Machine is furnished with shaft 
and all necessary wrenches for adjusting 
machine and chucks. Weight, 6,850 pounds. 
It is made by the Lodge & Shipley Machine 
Tool Co., Cincinnati, O. 
a 

With all large naval powers in Europe 
the possibility of an increase in the navy is 
a question of great importance. The cost 
of the army and navy is reducing many 


purposes. But, of course, if the develop- 
ment goes on far enough it will be felt. 
The fact that the industry of this country is 
taxed much less for what cannot be looked 
upon otherwise than a useless purpose, is 
greatly in the interest of manufacture in 
the United States. It has this less burden 
to bear, and hence is freer to expand. 
———_+ de —_—_——_ 
Ex-Congressman Otis is advocating and 
pushing a scheme in Kansas for reviving and 
perfecting cooperation. There is some- 
thing alluring in the idea of doing away 














TRIPLE FACING 


countries in Europe to a condition that is 
little better than one of bankruptcy, and 
this is telling on manufacture. However 
the cost may be temporarily distributed, it, 
of course, comes back to the producing 
classes, who must pay for it all. Agri- 
culture in Europe is already taxed to its 
utmost, and the artisan must take up the 
burden. In this country the matter is, as 
yet, of little importance, because the ex- 
penditures are on a comparatively small 
scale. And it is likely they will be kept 
small, comparatively, for a good many 
years, possibly until a change comes over 
the whole matter. This change is likely to 
come through sheer exhaustion of the abil- 
ity of European governments to stand the 
strain, and hence some kind of an under- 
standing of what different countries shall 
be allowed to maintain in both army and 
navy. So far the construction of a navy in 
this country has hardly been disadvantage- 
ously felt, because the supplying of the 
material necessary for the purpose has de- 
veloped the ability to manufacture for other 








MACHINE. 


with the army of middlemen that pervades 
every important enterprise or industry. But 
in these times of competition it is not easy 
todo so. Itis not so much that middlemen 
are needed to make sales as to prevent the 
other fellow from selling. The profits of 
middlemen are very generally overestimated, 
and co-operation does not find so much of a 
margin for saving in cutting off their profits 
as is expected. Then those who enter into 
co-operation must buy and sell, and some- 
one must be paid for doing this for them. 
Still, there is no doubt that in many in- 
stances there are too many between the 
producer and consumer, and one of the aims 
of co-operation is to reduce this number. 
ie ee ee 

A daily paper mentions as rather remark- 
able that a new dredging machine will ‘‘cut 
her own flotation,” by which is meant, as 
further explained, that it can make its own 
passage through a bank, if her channel is 
open to water. Just what a dredging ma- 
chine would be good for that could not do 
this is not stated. 


In France, when the government places 
a loan, the people subscribe directly for it. 
If there is any benefit from it, in the way 
of good interest, the people subscribing 
small sums get that benefit. In this country 
some sort of a syndicate or corporation gets 
the benefit, the people furnishing the money. 

——-  -—pe ———_—— 

A committee of the Produce Exchange 
recently appeared before the Assembly and 
Senate at Albany, presenting an argument 
in favor of the improvement of the Erie 
Canal. This is in the line of good common 


sense. The Erie Canal is important, not 
only to the State of New York, but to the 
whole country. 
— <p 
Recent and apparently successful experi- 
ments in Paris tend to show that sewage 
can be rendered harmless—innocuous—by 
electricity, and that the process is a cheap 
one. If this is found to be true, an im- 
portant end will have been gained. 


a 
Compressed Air Transmission. 





By FRANK RICHARDS. 

The table following gives the actual vol- 
ume of air transmitted by pipes of various 
sizes and at various velocities. As air in trans- 
mission soon attains the temperature of the 
pipe and its surroundings, its temperature 
need not generally be taken into account as 
affecting the volume. While in considering 
the operation of compression we base our 
computations upon the volume of /ree air 
compressed, it is better in transmission to 
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consider the actual volume of the air during 
transmission, or usually either at the be- 
ginning or at the completion of the trans- 
mission. The volume of free air trans- 
mitted may be assumed to be directly as the 
number of atmospheres to which the air is 
compressed. Thus, if the air transmitted be 
at 75 pounds gauge pressure, or six atmos- 
pheres, the volume of free air will be six 
times the amount given in the table. This 
table will be found handy in determining 
the size of pipe to be adopted for given 
cases of transmission. For comparing cases 
of transmission the linear velocity of flow is 
the more convenient form of statement. It 
is generally considered that for economical 
transmission the velocity in main pipes 
should not exceed 20 feet per second. In 
the smaller distributing pipes the velocity 
should be decidedly less than this. 


TABLE OF THE VOLUME 





VELOCITY OF FLOW. 


Feet per Feet per 
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114” Pree. 


can be allowed its independent and absolute 
value, but is subject to modifications in def- 
erence to its associates. The flow of air 
being assumed to be uniform at the entrance 
to the pipe the volume and flow are not 
uniform after that. As the air may be said 
to carry in itself its own means of propul- 
sion, some of which it is using as it goes 
along, it is constantly losing some of its 
pressure, and its volume is constantly in- 
creasing. The velocity of flow is therefore 
also somewhat accelerated continually. This 
also modifies the use of the length of the 
pipe asa constant factor. It would be very 
natural to assume that if a certain head 
were sufficient to maintain a certain flow 
for a given length of pipe that double the 
head would be sufficient for double the 
length. But that could not be so, for in the 
second length all the head that propelled the 


OF AIR TRANSMITTED IN CUBIC FEET PER MINUTE IN PIPES OF 
VARIOUS DIAMETERS. 





DIAMETER OF PIPE IN INCHES, 


6 8 





Second. | Minute. 1 2 3 4 5 10 12 16 20 24 
1 60 327 1.31 2.95 5.24 8.18 | 11.78 | 20 94 | 32.73 47.12; 83.77 130 9) 1885 
2 120 655 2 62 5.89 10.47 | 16.36 | 23 56 | 41.89 65.45 | 94 25) 167.5 | 261.8) 377 
3 180 . 982 3.93 8.84 | 15.7 241.5 35.3 62.8 98.2 | 141.4 | 251.3 | 392.7) 565.5 
4 240 1 31 5.24 | 11.78 | 20.9 27 | 47.1 | 83.8 131 | 188 335 523 | 754 
5 800 1 64 6.54) 14.7 26.2 41 59 104 163 | 235 419 654 942 
6 360 1.96 7.86 | 17.7 31.4 49.1 70.7 |125 196 | 283 502 785 |1,131 
7 42) 2 29 9 i6 206 36.6 57.2 2.4 1146 229 | 330 586 916 (1,319 
8 480 262 | 105 23.5 41.9 65 4 94 167 262 | 377 670 1,047 1,508 
9 540 2 95 11.78 | 26.5 47 73 106 188 294 | 424 754 1,178 1,696 
10 600 3.27 13. 29.4 52 | 82 118 |209 327 471 838 1.309 |1.885 
12 720 3.93 | 15.7 | 85.3 | 68 98 141 251 393 1565 (1005 {1,571 |2,262 
15 900 4 91 19 6 44.2 78 122 77 314 491 707 1,256 (1,963 |2 827 
18 1,080 5.89 | 2.5 | 58 94 147 212 377 589 | 848 1,508 (2,356 (3,393 

20 1,200 6 54 | 26.2 | 59 105 164 235 419 654 942 1,675 (2,618 |8,770 
24 1,440 7.85 31.4 7 125 196 283 502 785 1,131 2,010 (8,141 |4.524 
25 1,500 8.18 32.7 (6 131 204 294 923 818 1,178 (2,094 (8,272 (4,712 
28 1,680 9 16 36.6 | 82 146 229 330 586 916 1,319 2.346 (3,665 (5,278 
30 1,800 9.8 39.3 88 157 245 353 628 982 2,513 5,655 


Compressed air has usually to be trans- 
mitted a greater or less distance from the 
compressor to the place where it is used, 
and in computing the cost or economy of 
operations in which compressed air is em- 
ployed, it becomes necessary to consider the 
friction of the air in the pipes and the power 
lost in overcoming it. It is probable that 
in the minds of most persons who have not 
investigated the matter this loss has been 
greatly exaggerated. It seems certain that 
power may be transmitted by compressed 
air for considerable distances with less loss 
than by any other means. We can’t do any- 
thing for nothing, and, of course, there is 
some loss of power in the transmission of 
compressed air, but in general practice thus 
far. unless the piping system has been out- 
rageously bad and inadequate, the losses by 
transmission have not been worth consider- 
ing. The distances traversed have usually 
not been great enough to make the loss a 
serious one, or at all to be compared with 
the losses of power in the operation of com- 
pression and in the re-expansion or final ap- 
plication of the air. But as compressed air 
practice develops, we want longer Jines, and 
then the question of transmission rises to 
greater importance. We want to convey 
air long distances for the purpose of em- 
ploying unused and now worthless water 
powers. We want long lines of piping for 
supplying street cars and for the general 
distribution of power in large cities. We 
want to convey natural gas from the wells 
where it flows, to towns and cities where it 
may be used to best advantage. 

When we come to look up the formulas 
to depend upon for our computations, we 
don’t find any that are satisfactory and re- 
liable. The best that may be said of the 
best of them, and that with caution, is that 
they are approximately correct, but we 
know that they are in error in some particu- 
lars. The statements of actually observed 
facts in this line are in a more or less 
chaotic state, inconsistent and self-evidently 
unreliable. 

It is, perhaps, too much to expect that 
close accuracy can ever be attained in these 
computations. There are too many factorsin 
the case, and a little variation in any one may 
make a great difference in the result. A 
statement of the friction of air flowing 
through a pipe involves at least all the fol- 
lowing factors: unit of time, volume of air, 
pressure of air, diameter of pipe, length of 
pipe, and the difference of pressure at the 
ends of the pipe or the head required to 
maintain the flow. Neither of these factors 


1,414 


8,927 
| | 


air through the first length has been lost, 
and the volume is now greater through the 
loss of that pressure, and the velocity is 
greater, and it will require more additional 
head for the second length than was required 
for the first. So of the other important 
factor, the diameter of the pipe. The actual 
area or apparent capacity of the pipe is, of 
course, directly as the square of the diam- 
eter, but the volume of air transmitted for 
given length and head will not bein any 
such ratio. The surface resistance is pro 
portionately much greater in the smaller 
pipes. While the area is as the square of 
the diameter the periphery is directly as the 
diameter. Also, the greatest distance of any 
portion of the air from the periphery being 
less in the smaller pipe the viscosity of the 
air counts for more. For volumes in propor- 
tion to the areas of the pipes a 1 inch pipe 
will require forany given length more than 
three times as much head as a 2-inch pipe. 

Then, besides the fluctuating values of 
these fickle factors there is that other factor, 
unrecognized in our computations, but arro- 
gantly assertive in practice, the condition 
of the pipe itself. The actual diameter of 
the pipe, especially in the smaller sizes, is 
different from the nominal diameter. Some 
pipe is smooth and some has seams and 
blisters. The pipe may be straight or it 
may be crooked and have numerous elbows. 
Everybody knows that elbows have to be 
settled with. There isin one of the catalogues 
a copyrighted table of the resistances of el- 
bows, from which I gather that eight or ten 
1-inch elbows are equal toone length of pipe, 
so that ¢f the table is to be relied upon the el- 
bows are not as obstructive as they are pop- 
ularly supposed to be. I would rather 
consider one elbow as equivalent toa length 
of pipe. 

Under the circumstances I do not wish at 
present to offer any working formula for 
the friction of air in pipes. The table be- 
low is believed to be tolerably correct and 
reliable as far as it goes. A table covering 
all the pressures and conditions in common 
practice would be too voluminous to offer 
here: 


TABLE OF HEAD OR ADDITIONAL PRESSURE 
REQUIRED TO DELIVER AIR AT 75 PouNDS 
GAUGE PRESsURE THROUGH PIPES OF 
VARIOUS SIZES AND LENG1Hs, 














1” PIPE. 
Length of 50 | 100 150 | 200 300 ©5500 | 1,000 
Pipe in Ft. 
or en | nn Se 
“, Be 25 |/.245 | 49 |.785 | .98 | 1.47 | 2.45 | 4.9 
= 5) 50 ||.981 |1.962)2.943/3 924) 5.886) 9.81 | .... 
285) 100 |/3.925/7.85 11.77/15.7 : A eee 
—# ORE Sd ae Be es er eee 
a 
~s 



























































Length of 50 100 150 200 300 500 1,000 
Pipe in Ft. 
 & 
Of | 25 ||.056 | 112 | 168 |.224 | .886 | .561 |1.128 
£4. /.50 || 224 |.449 |.673 897 185 | 2.24 4.49 
og |100 ||.897 |1.79 [2 69 (8 59 | 5.38 | 8.97 |...... 
So 2/150 |/2.02 |8.94 [6 06 [8.07 12 11 |....../...... 
Ee. WEU0) 1B OO 1208 110 O0|, S05] so scdlvansen| sau 
144” Pipe. 
Length of 50 100 150 200 300 500 1,000 
Pipe ia Ft. 
we | sl ee ee], pen es 
o2 25 || 017] .084] .051) .068} .104/ .171, .342 
£.6| 50 || .068) .137] .205} .274) .411] 685, 1 37 
oa | 100 | .274) .548} .822/1.09 | 1.64 | 2 74 | 5.48 
Bo =) 150 616/1 23 |1.85 '2 46 | 3.69 | 6.16 12.33 
SL | 20 1 09 |2.19 |3 29 4 38 | 6.57 |10.96 21.9 
2” PIPE. 
Length of 50 100 150 200 300, 500 1,000 
Pipe in Ft. 
we |e | ¢ | " 
S55 | 50 || .019} 038 .057) 076) .114 | .19 381 
4s = .| 100 O76) .152 .228) 30a 457 | £761 | 1.52 
= 5 3) 150 || 171; .843, 514) .685.1.08 1.71 | 3.44 
2 = S| 200 304) .609 9131 22 1.83 3.04 | 6.09 
237] 250 || 476) 9521 43 1.9 256 4.76 | 9.53 
5& | 300 685/187 2 05 |2.74 4.11 6 85 |13.72 
216"’ PIPE. 
Length of 0 x ‘ 500 9 
Pipe in Ft. 100 200 300 400 500 1,000 2,000 
5 re 
OP | 100 || .048, .087] .138 | .174| .217) .434] .868 
Se 200.174) 1347) 521) 694 863/ 1.74 | 3 47 
oes 300 | .39 | .781/1.17 11 56 | 1.95 | 3.91 | 7 81 
EoF 400 6941 39 208 2 78 | 3.47 | 6.94 |13.89 
S52 | 500 ||1.08 \2 17 |3.25 14.384 | 5 42 |10.85 |21.7 
— ae | | 
3’ PIPE 
Length of 1400 200 300 400 500 1,000 2,000 
Pipe in Ft : 
| 
| 
SY | 100 || 0166 .0333° .05) .0666 .0833 .166 | .833 
£2 = 200 ||.0666 133 | .2 | 266 | .333 | .666 1.333 
oa | 300 |].15 | 3 45) .6 7% (1.5 |8. 
5 oF) 400 ||.266 533 | .8 | .106 |1 38 [2.66 |5 33 
EL | 500 || 416 | 833 |1.25/1.66 208 [4.16 i 33 
—S 1] | 
34%’ PIPE. 
Length of | 490 | 200 | 300 | 400. 500 S 
Pipe in Ft. 1¢ 0 | 300 400 500 | 1,000 2,000 
= | Dae | 
2 | 250 .0416} .0832) .125) .166) 208.416) .832 
+ 500) .166 | .832 | .499) 665) 882) 166 3.82 
ee 
© s| 750|| 874 | .748 |1.12 |1.69 [1.87 | 875 | 7.49 
So © 1,000 .665 |1.328 |1.99 |2.66 3.33 | 6.66 13.8 
S © |1,250//1.04 |2.08 (3.12 |4 15 '5.2 [10.4 (20.8 
a ee | | 
4’ PIPE. 
Length of | 409 | 200 | 300 ) | 500 2 
Pipe in Bt. 100 | 200 300 | 400 | 500 1,000 2,000 
Get fa | | Fi ) 
OD | 500/| .08 | .16 | 24] .82] .4 8| 1.6 
2&3] 750|| .18| 86) 84] .72| 9 11.8] 3.6 
© ag 1,000|| .82 | 64] .96 11.28/16 | 3.2] 64 
5 o-/1,250|| .5 |1. [1.5 (2 2.5 | 5. | 10. 
S22 /1,500/| .72 |1.44 |2.16 |2.88 | 8.6 | 7.2 | 14.4 
a et 
5/’ PIPE 
, Length of § 500 1,000 2,000 3,000 4,000 5,000 
Pipe in Feet. 
ee ——— — 
Om R : 
2 500 || .11 | .22 44) .66| .83| 1.1 
inc 1,000 44; .881) 1.76 , 264 | 3.52] 4 
‘3 | 1,500 99 | 1.98 | 3 96 | 5 94 | 7.92 | 9.9 
Zo) 2,010 | 176 | 3.52 | 7.04 |10.56 14.08 |...... 
Be 2,500 || 2.75 | 5.5 |11 BG feeccecls wees 
6’ PIPE. 
Length of 1,000 2,000 3,000 4,000 5,000 10,000 
Pipe in Feet. 
= = 
O tm 
.. 1,000 354; .708) 1 06 | 1 42 | 1.77 | 3 54 
ec; | 1,500|| .799) 1599/24 | 8.2 | 3.99 | 7.99 
"g= | 2000 || 1.417) 2.83 | 4 25 | 5 67 | 7 09 (14.17 
Loh | 2500|| 2.22 | 4.44 | 6 66 | 8 89/111 |...... 
£9 8,000 || 8 18 | 6.87 | 9.5 |12.7 15.9 |...... 
oe 
8’' PIPE. 
Length of — 2.000 4,0€0 6,000 8,000 10,000 15,000 
Pipe in Feet. 
Si a i PY OENE IBS 
2 2,000 598) 1.19 | 1.79 | 2.389 | 2.99 | 4 48 
fea | 2,500 935) 1.87 | 2.81 | 3.74 | 4 68 | 7.02 
34 | 8,00) || 1 25 | 2.49 | 8 74 | 4.99 | 6 24 | 9.86 
Sof! 4.000 |! 2 39 | 4.79 | 7.18 | 9.58 1197] ..... 
2 5,000 || 8 74 | 7.48 (11.23 |14 97 |18.71 — 
ot ee 
10”. PIPE 
Lenath of = 2000 4,000 6,000 8,000 10,000 15,000 
Pipe in Feet. . 
se 
a 2,500 |, .286  .57 86 | 1.14 | 1.48 | 2 15 
She | 5,000 || 1.14 | 2.29 | 3.48 457 | 571 | 8 56 
2S | 7,5C0 | 2.57 | 5 15 | 7.72 10.29 |12 86 : 
£28 | 10,000|! 4.57 | 9 14 |13.7 A A Pere 
of 
12’ PIPE, 
Length of 2.000 4,000 6,000 8,000 10,000 20,000 
Pipe in Feet. 
= - 
> 2,500 Re | 22 33 44 55 | 1.101 
See 5,000 44) .88/ 1.82/ 1.76/22 |44 
228 7,500 99 | 198 | 2.97 | 3:96 | 4.95 | 9 91 
£3 10,000'| 1.76 | 3 52 | 5.28 | 7.05 | 8.81 |17.6 
he 
— Se 


| 
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Chimneys. 





By WILLIAM BARNET LE VAN. 





Chimneys are like mules—past finding 
out. A mule will kick when he might bx 
expected to be docile, and vice versa. Soa 
chimney will show a draught when there is 
no fire passing into it, and when fire is 
turned into itit sometimes doesn’t ‘‘ draw 
worth a cent. The why of this passes m, 
comprehension. The pheaomena pertainin: 
to chimneys have been well discussed in th 
last few years by engineers, and very litt] 
light has been thrown on the subject. The 
element of position has a great influenc: 
upon the draught, subordinate only to the 
height of the chimney. Chimneys of about 
one hundred feet high often prove trouble 
some, and the cause is a difficult one to 
arrive at. 

In my opinion the majority of our chim 
neys are too large for the amount of ho: 
gases entering them. When the area of the 
chimney is much larger than the aggregat: 
area of the flues entering it, the diminutio: 
of friction and the expansion of hot gases 
into a larger area are favorable for the im 
provement of the draught, but the velocity 
of the ascent of the heated gases may be 
very much diminished, and in some cases— 
where the ascending current does not fil] 
the chimney, so to spedk—downward cur- 
rents of air will be produced to the impair 
ment of the draught. 

In a chimney that will maintain a water 
column of one-half inch in height, there 
will be no difficulty in keeping a good fire 
on the grates without the use of the slicing 
bar. In certain states of the atmosphere, 
the fires do not burn briskly, although the 
water gauge shows a good draught and the 
usual quantity of airis supplied. The air 
appears to be comparatively quiescent in 
the chimney when in fact the wind is blow- 
ing, especially in the summer when the 
wind is from the south; this is hard to ac- 
count for, and with a north or westerly 
wind the fires exhibit the effect of a cur 
rent. But the direction of the wind is not 
always a guide, nor can it be expected to 
be, since at times it blows in ‘‘ whirls,” and 
its direction may be from the south at one 
height and from the northwest higher up, 
yet a northwest wind, according to my ob 
servation, always causes a good draught. 

For large steam power plants the most 
important factor for producing steam econom- 
ically is the chimney, for on it we depend 
for the proper combustion of the fuel, and 
without intense draught perfect combustion 
cannot be accomplished. The intensity of 
draught is, however, independent of th 
size of the chimney, and depends upon the 
difference in weight of the outside and in 
side columns of air. This is usually stated 
in an equivalent column of water, and may 
vary from zero (0) to possibly two inches in 
height. It varies directly with the product 
of the height into the difference of tempera 
ture. 

The intensity of draught required varies 
with the kind and condition of the fuel and 
the thickness of the fires. Wood requires 
the least, and fine coal the most. To bur: 
the latter to advantage a draught of about 
one to one and one-quarter inch column of 
water is necessary, which can be obtained 
by a well-proportioned chimney, 150 to 200 
feet high. 

A rapid draught in one respect is equiva 
lent to a large fire grate area (the higher tl 
chimney the less area of grate will be re 
quired), since they both enable more fu 
to be burned in a given time, and thus in 
crease the power of the boiler in generat 
ing steam. A quick draught, however 
has this advantage, that, inasmuch as_ th: 
temperature of the furnace is higher when 
the same quantity of heat is generated in a 
small space, than it will be when generated 
in a large space, the heat is transmitted 
much more rapidly to the water of the 
boiler in the case of the strong draught, by 
reason of the higher temperature thus ob 
tained. As there is more heat transmitted 
in the region of the furnace, in the case of the 
strong draught, there will be less remaining 
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to be transmitted in the region of the flues ; 
or, in other words, the flues will have less 
work to do, and they may either be made 
shorter, or the heat will be more thoroughly 
absorbed. A low fire is never economical; 
the same quantity of fuel burnt at a high 
temperature would do more work. A chemist 
will get fourteen pounds of water turned 
into steam by one pound of carbon; but in 
engineering the best result that can be 
attained is twelve pounds of water by one 
pound of carbon. 

Large flues absorb more heat than small 
ones, as both the volume and intensity of 
the heat are greater with equal surfaces. 
This shows the importance of having a 
high chimney, in order that smaller flues 
can be used to produce the same result as 
larger ones with a corresponding less height 
of chimney. 

A great many engineers express a doubt 
as to the necessity of very great height 
in chimneys. They claim a loss of heat 
from radiation, together with the increased 
resistance experienced in long flues, has 
caused designers of chimneys, in many 
cases, to build them of less height and 
ereater sectional area than formerly, thus 
reducing the velocity of the ascending cur- 
rents. But in cases where the gases have 
to be drawn through long or contracted 
flues before reaching the main shaft, how- 
ever, a tall chimney is almost indispensable, 
in order to obtain the requisite exhaust 
and in such cases the loss from radiation 
must be reduced as much as possible 
by an increase in the thickness of the 
brickwork, when built of bricks, to 
guard against leakage, or if of iron, 
lined with brickwork to prevent ex- 
cess of radiation. 

The power-producing plants of 
modern times necessitate the erection 
of high chimneys, so as to enable 
them to burn more, and a cheaper 
fuel in a given space and time, and 
thus increase the power and lessen 
the cost of the latter. 

a 





Machine Shop Milling Practice— 
Vit. 





By Horace L. ARNOLD. 





The statement so often made that 
in all cases where accurate surfaces 
were demanded the fifial machine cut 
was made, not by milling but by 
planing, can now be positively con- 
tradicted. The Pratt & Whitney Com- 
pany recently milled thirteen 13’ 
engine lathe beds on their large ‘‘No. 
7” slabber, and the result, notwith- 
standing the ominous numerical 
coincidence of name and number of pieces 
milled (13 lathe beds and 13 of them), 
was of the most gratifying sort to those 
who maintain the cause of the milling 
machine as against the planer. These lathe 
beds were finished with three mill cuts; a 
back-and-forth rough milling operation, two 
cuts without changing anything, the second 
rough cut merely taking what the spring 
of the mill arbor left in the first cut, and 
bringing the milled surfaces to within 
about ;’ on a side of finished dimensions. 
The roughing cuts were made first on all 13 
beds in a lot; then the gang of mills was 
changed for the finishing gang, which were 
as near perfection as the most careful grind- 
ing by the Pratt & Whitney ‘‘patent relief” 
method could produce. The rough milled 
beds were put on the milling-machine 
table, one at a time, of course, and carefully 
“papered up” to a perfect bearing on the un- 
der side; this papering between the under 
side of the lathe bed and the machine table 
would have had to be done on the planer 
Same as on the milling machine; that it was 
carefully and well done was fully proved 
by the perfect straightness and entire ab- 
sence of ‘‘wind” in the finished work, which 
gauged perfectly for width at all points and 
was considered superior to any planed lathe 
bed produced in these shops, where the 
planing is undoubtedly as accurate as it is 
anywhere. The most careful tests with 
parallel pieces and a swinging straight-edge, 
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failed to disclose any ‘‘wind” or twist what- 
ever inany bed of the lot, and this single ex per- 
iment fully disproves the statement so free- 
ly made both in the columnsof the AMERICAN 
MAcuInistT and in machine shops generally, 
that no large surfaces can be so accurately 
finished by milling as by planing. And it 
must be borne in mind that these lathe beds 
were made with a gang of axial or side 
mills, which are, as is well-known, not so 
perfectly adapted to the production of true 
surfaces as radial or end mills, and I feel 
fully warranted in sayimg here that milled 
work on surfaces of any dimensions may be 
produced in such perfection as to be incapa- 
ble of improvement by hand scraping, and 
I do not think a very long time will pass 
before I am able to give a practical exam- 
ple which will prove the truth of my asser- 
tion, wholly improbable or even impossible, 
as it will doubtless be pronounced by those 
who are familiar with axial mill cuts only. 
The fact that the action of the radial or end 
mill exerts no more pressure on the work 
than that required to make a hand scraper 
of the same sharpness and width cut the 
metal, has never been given due considera- 
tion in milling operations, and it is perfect- 
ly clear to me that given a milling machine 
bed in contact with straight ways on which 
the bed runs, it is within the powers of the 
radial mill to produce work, not, of course, 
“optically” perfect, but which will bear the 
most rigorous machine tests foraccuracy, and 
I fully expect to see such machines used, and 





their product put direct into the highest 
class of machine tools, without hand-scrap- 
ing, before I cease to be interested in ma- 
chine shop practice. 

The gang of mills which finished these 
13’ lathe beds were 6’ diameter, with 12 
teeth, and were driven 15 revolutions, with 
1 inch feed per minute, giving the follow- 
ing results: 

. 2314 feet. 


.-. 180. 
0.00555 + 


1.000” 


Surface speed of mills. ... .. 
Cuts DEF NCD: ..060<500 
Feed per tooth..... 
Peed Per MINUte ...0.52. eccrcecccccss 
The cut was made wth the revolution of 
the cutters, the ‘‘new” way, and, as will be 
noted, the surface speed was only a little 
over one-half that of the mills on the rack- 
cutting job (AMERICAN Macuinist, Febru- 
ary 8, 1894), while the feed was almost ex- 
actly 7 times as great per tooth on the lathe 
bed as on the rack teeth, while both were 
what might be fairly ranked as perfect in 
quality of work produced. Placing the two 
side by side the factors of production are as 


follows: 
Rack Tooth Cut 
Feed Against 
Rey. of 


Lathe Bed Cut—Feed 


with Rey. of 


Mill. Mill. 
Surface speed 23% feet. .... .. 44 feet. 
Fee 1 per minute 1000” ........ . 1.780" 
Cuts per inch 180 1,188 
Cut per tooth 0 0055" 0.00084 


0.2" 


Depth of cut about 0.03125” 
The mills in one case ran at twice the 
speed of the other, and the deep cut was 
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made at the high speed, and was nearly 
seven times the depth of the light cut, which 
is entirely contrary to theory, which says the 
lighter the cut the quicker the possible eco- 
nomical surface speed; the cuts per inch 
were 180 for the light cut, against 1,188 for 
the deep cut, or again about seven times as 
many cuts per inch for the deep cut as for 
the light cut, which agrees with theory and 
with lathe and planer practice, and both of 





Fig.38. 








Fig. 42. 


the jobs are satisfactory, and the rack job 
as it stands is the result of 20 years’ contract 
experience, where the workman has been di- 
rectly interested in forcing production to 
its highest limit. It will be noted that 
the cut per tooth is among the largest, if 
not the very greatest, of any example given, 
which also, of course, accords with the best 
planer practice of finishing with a light cut 
and coarse feed; the very great dispropor- 
tion in the number of cuts perinch, 180 for 
the-light cut, and 1,188 for the deep cut, is 
at first sight surprising, although the same 
case has been noted before by a writer in these 
columns, who found a fine tooth high speed 
old-fashioned change gear-cutting mill, do- 
ing more work than he could possibly get 
out of his own coarse-tooth ‘‘patent-relieved” 
mills, which were believed to be the supe 
rior tools. See Mr. J. M. Lynch, January 11, 
1894. 

In the foregoing comparison the ‘‘depth of 
cut” lineis misleading; thedepth of cuton the 
lathe bed wasabout ;',’’, while the depth of the 
cut on the racks was ,*,", the thickness of the 
chip on the lathe bed was ,';, while on the 
racks it was only 0.00084" +-, or only about 
4 the depth of the lathe bed cut, so that 
really the mills for the racks ran at, say, 
double the speed of the bed mills, and each 
tooth took a chip only + the thickness of the 
slower speed mill teeth, which is a rational 
condition. Indeed, it would be hardly possi- 
ble to find irrational or inbarmonious results 
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in two equally successful examples of prac- 
tice, however much they might seem to dif- 
fer at first stght, as the actual displacement 
of metal by cutting tools of the same angle 
is an operation of fixed conditions and pos- 
sibilities, and the extreme limit will, I have 
no doubt, be found in all cases to lie at 
about the same point when all the modify- 
ing influences are rated at their real effective 
value. The seeming discrepancies lie in 
the obscurity of some of these conditions. 

Before leaving the matter of the 13’ lathe 
beds it may be remarked that notwithstand- 
ing the great care with which the mills were 
made and mounted they did not cut uni- 
formly all round, and, as nearly as could be 
seen, no two of them cut with same number 
of their teeth; some of them did not seem to 
touch the metal with more than 6 of the 12, 
while others would miss 2 or 3 or 4 in suc- 
cession. 

No doubt Mr. John A. McGregor is quite 
correct in saying that no work should be car- 
ried from the milling machine to the surface 
grinder with ,'," ‘‘wind” in it. I merely re- 
peat what I was told by the grinder, who 
was positive in his statements, and when I 
questioned the possibility of removing such 
large cuts at one passage of the wheel, so 
large as ;',, he said that he took the most 
of it the first cut, and left as nearly a uni- 
form cut for the finish as possible. And 
there is no question as to the impropriety of 
a large part of the finished surfaces which 
New England manufacturers put on 
their work. It is a relic of the bar- 
baric taste for useless ornament and 
idle toil which survives in needlessly 
curved legs for tools, and in some 
cases yet, in crooked pulley arms, and 
bright work for mere display. The 
really ®good designer will carefully 
arrange his surfaces so as to leave all 
the unbroken skin of cast iron parts 
possible, finishing only fsolated rings 
and spots and seats for applied parts, 
and thus avoiding the disturbance of 
the surface members of his work 
which resist internal initial strains. 
Regarding needless finish, I may here 
recall the polished and oil-stone fin- 
ished frames of three gun-stocking 
machines built many long years ago 
by the Ames Co., at Chicopee, if I 
remember correctly, to go to the arse- 
nal at Woolwich, Eng., and con- 
structed at an expense of some $3,000 
more than the contract price, just to 
show we knew how to do ‘‘real fin- 
ished work.” And this fancy, absurd 
as it seems to those who consider the 
real object and use of machine tools, 
still shows its influence on the work 
of some of the best New England con- 
structors, 





Fig. 37 shows the automatic milling ma- 
chine used by the Woodruff Mfg. Co. to 
cut the Woodruff keys from half-round 
bars of drawn steel. The stock is automati- 
cally fed into the machine by a drag link 
operated by a rocker arm hh, having a fixed 
over-travel conveyed to the drag-link rock- 
shaft through a spring arm s, so that when 
the inner end of the bar of stoek reaches 
the stop gauge the spring at s yields to the 
over travel of the arm #. A micrometer 
adjustment of the gauge block P renders 
an exact stop location easy, and. the stock 
passes under a hold down plate, reaching 
close to the cutters, and is held down by a 
roll on a short rocker arm while the cut is 
in progress. This hold-down, aided by the 
uniform section of the drawn stock from 
which the keys are cut, is so effective that 
there is no waste of stock, one bar acting as 
a feeder for the short end of the next, and 
only wasting the final remnant of a bar 
which is less in length than the thickness 
of the keys being cut at the time. The 
cutter spindle is carried by the large spring- 
balanced slide at the rear and left, which 
has a fixed vertical travel given by a rack 
and segment of gear shown at /. 

To avoid waste of stock, the cutters or 
circular saws for cutting off the semi-cir- 
cular pieces of steel which form the well- 
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known '* Woodruff ” machine key (of which 
the Pratt & Whitney Co. use 20 000 and F. 
E Reed the lathe maker, 15 000 yearly, 
making 35000 per annum for these two 
users alone) were made as thin as possible, 
and to avoid cost of cutters the shanks were 
made small as possible to reduce the cost of 
manufacture of cutters by keeping the di 
ameter down. These considerations led to 
the following cutter dimensions, the general 
form of the cutters being shown by Fig. 38. 
Thickness. 


ow Ber a 
~ 8 32 


Diam. Cutter. Diam. Stem. 


134 34 af 
1% $4 , 

Cutters with such small shanks and thin 
bodies require, of course, an excellent ma 
chine for their use ; nothing less than the 
best of support renders their successful use 
possible, and the writer, who designed 
these machines, takes great pride in their 
efficiency. The teeth of these cutters are 
spaced about 4°," pitch, and the feed per 
tooth was fixed by experience with heavier 


a 
cutters at in. per tooth, which proved to 
1,000 ' 


be nearly three times 
too great, the feed in 
actual use being be- 
tween gay and gaoa" 
per tooth The work 
produced is extreme- 
ly good, the variation 
in thickness of the 
keys as cut off being 
less than yay, and 
the cut surfaces be- 
ing very smooth— 
they might be said to 
be polished. 

When first tried, 
however, with the 
cutter teeth of the 
ordinary form, 
ground square ontop, 
these mills would not 
turn off any work to 
mention, and the sur- 
face left by their ac- 
tion was full of deep 
scratches. This was 
due to the fact that 
a chip cut out of the 
solid, as by a mill 
working in a key- 
way, for instance, is 
longer than the width 
of the tooth that cuts 
it, and has to be up- 
set or crowded to- 
gether on itself in 
order to pass out of 
the mill cut. As 
soon as the cause of 
the trouble was found 
to be in this before 
unsuspected fullness 
of length of chip, it 
was obviated by stoning off the corners 
of alternate teeth on opposite sides of the 
cutter, so that each tooth, instead of cut- 
ting the full width of the mill cut, cut 
only part of that width, one tooth cutting 
short on one side of the cut, and the next 
tooth cutting short on the other side of the 
cut as shown in Fig. 89, ata—b. All flat 
mill teeth working in deep cuts make the 
chip wider than the tooth, and the rough 
appearance of the walls of such cuts is due 
to the dragging out of this wide chip 
through a groove too narrow to admit of its 
free passage, and all such cutters would be 
greatly improved in action by having alter- 
nate corners stoned off, as shown in Fig. 89, 
though I have never seen it done except in 
this one instance. The chips measured a 
full y)59' more in length than the cutter 
width which produced them, and no head- 
way could be made cutting off the keys un- 
til this defect was remedied. 

The surface speed of these cutters is 
about 48 feet per minute ; the cut is flooded 
by the oil pump seen at O, Fig. 87. The 
cutter slide is rack and pinion driven, and 
the cam shaft is worm driven ; the cutters 
give no trouble by breakages, and their en- 
durance is unexpectedly great—4,700 1’ 





keys giving a cut for each of the dimensions 
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shown in Fig. 40 having been cut for once 
grinding, and 12,200 of the 4” keys shown 
in Fig. 41. 

The production per day—with no attend- 
ance, except to put in the full length bars 
of stock as needed—is as follows, three dif- 
ferent travels of cutter slide being used on 
different machines, each mashine working 
three sizes of stock: 


Small keys..... 4’’, 54, 44 long, 1,220 per day, 
Medium . %’,1, IMwKlong, 740 per day, 
Large 114’ , 134, le long, 480 per day. 


Fig. 42 shows the improved hand key- 
seat sinking machine, furnished by the 
Woodruff Mfg. Co., for making the sinking 
cuts in which the Woodruff key is inserted. 
The cutter spindle is carried at the end of a 
radius lever journaled on the cone shaft 
center, thus giving a lever drop to the mill 
spindle with a uniform belt length; this 
drop is effected by the high hand lever ; the 
radius lever is accurately balanced, and 
thoroughly supported between two sub- 
stantial cheek plates, solid with the head 
casting, and means are supplied by which 
the radius lever may be instantly and rigidly 
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of keys with once grinding of cutter, it will 
be seen that the mills in making 12,200 
small keys cut 2 4134 square inches of steel, 
and in cutting the large keys the surface 
covered is 50 per cent. greater, or 3,691} 
square inches. These are, I believe, top 
records only, and probably indicate an in- 
dividual and unusual endurance on the part 
of the large cutter. 
pin og 
Pitman Power Press—New 
Punch Press. 

We illustrate below a machine which 
fairly represents a line of similar machines 
built by the Toledo Machine and Tool Co., 
Toledo, Ohio. Six different sizes of them 
are built, ranging from 30” to 60’ between 
uprights, and both a light and a heavy 
pattern of each size are made, the engraving 
representing the lighter pattern. 

The frame is made of box section, and is 
straight from the bed to the bearings of the 
crank-shaft. 

The guides are very long, extending, in 
fact, below the bottom of the slide proper, 
as shown by the engraving. 

The adjustments are such that parallelism 
is assured, and the adjusting devices are 
especially substantial, so that an adjust- 
ment once made is retained. The connec- 
tions are made from steel castings, and have 
their bearings against solid metal. 

Gears and pinions are cut, and pains are 


Double 
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clamped to these cheek pieces, thus giving 
a stationary cutter spindle. The work is 
held either in the vise or on the work table, 
and the work table is fed lengthwise by 
either a screw or by a hand-lever pinion, as 
desired ; and the knee hasa screw adjust- 
ment vertically, while a tool shelf is placed 
on the column. . 

The perfect balance of the radius spindle 
lever and the hand lever feed for the same, 
make a sensitive hand action, and the whole 
machine is admirably adapted for many 
small milling operations, besides key seating 
for either the ‘‘ Woodruff” or common flat 
keys. In addition to the ‘‘ Woodruff” 
keys, the Woodruff Co. are now putting 
in a plant to produce common flat keys, 
which are to be within a thousandth gauge 
limit, tapers 4’’, ,*°;"" and }” to the foot, with 
+’ taper standard, either plain or gib ended. 
It is their intention to produce perfect pol- 
ished keys in all sizes, up to 1” wide and 
carry them constantly in stock, they be- 
lieving that as soon asa key which {is close 
to size can be bought cheaply, the users will 
make keyways to fit, and thus insure a large 
trade, It would seem that no one could 
afford to make their own keys when these 
flat keys are on sale. 

Referring to the statement of production 


taken to secure a smooth and accurate work- 
ing machine. 

The engraving at the left is ofa new punch 
press manufactured by the same concern. 
Several sizes of the machine are made; the 
engraving representing the No. 32 which 
weighs about 2,000 pounds. 
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solid seat in the slide. No strain is there. 
fore brought to bear on the screw, except 
when bringing the slide up, the top end of 
pitman being slotted and gripped. The 
eccentric adjustment is operated by a pinion 
which insuresrapid and accurate adjustment. 

Thecrank- pin runs in a hard bronze bush- 
ing which can be replaced at small cost 
when worn out. 

The automatic clutch mechanism is so 
constructed as to allow the shaft to be 
turned for setting dies while the wheel is in 
motion without endangering the operator. 
The press cannot be started unless stroke or 
slide of press is up. A new lock (not 
shown) has been provided which engages 
into the treadle, rendering it impossible to 
start the press by any accidental pressure 
upon the treadle. The lock is self acting. 

The clutch mechanism is so constructed 
that when the operator has thrown off the 
belt the press can be worked in either direc- 
tion, which is often very desirable when 
punches become stuck in the dies. The 
shafts are extra long and are made from 
forged steel. The clutch pins are forged from 
best cast steel for this purpose. The slide 
bearings are extra long, fitted to place by 
scraping and provided with gib adjusi 
ment for taking up wear. 

a ae 
Some New Forms of Roots Blowers. 











The accompanying engravings are cross 
ep sections of Roots 

‘ip F blowers, showing two 
= of the latest forms of 
impellers adopted by 
the P. H. & F. M. 
Roots Co.,of Conners 
ville, Indiana. 

Fig. 1 is called the 
‘*standard” form of 
impeller, which is 
best adapted to light 
pressures—cupola 
and forge work, 
forced draught under 
boilers, exhausting 
dust from grinding 
rooms, or tumbling 
barrels, ventilation of 
buildings, glass 
works, and for sup 
plying air to all kinds 
of small furnaces. 

The builders state 
that the contact be- 
tween impellers of 
., this form is absolute. 
/ly even and uniform 
* throughout the entire 
revolution, and that 
there is therefore no 
possible escape of air 
backwards as with 
other formsof impell- 
ers. The shafts are 
twice as heavy as those formerly used, thus 
insuring rigidity and smooth operation. 

Fig. 2isa new form which is called the 
‘true circle” form of impeller. It is best 
adapted to heavy pressures, pneumatic tube 
work, etc. The builders state that they 
formerly made an impeller of wood similar 
to this, but that in constructing it of iron a 





Fig. 2. 


New Forms or Roots BLOWERS. 


In designing the machine, the object has 
been to combine the greatest possible 
strength and rigidity with convenience of 
operation for the class of work for which 
they are intended. 

The pitman or slide connection is made 
from steel, and rests with its lower end on a 


new formula is used to lay off the curves of 
the impeller in order to accomplish certain 
results that could not be obtained with the 
old form. They state also that this blower 
has been thoroughly tested under pressure, 
and has given excellent satisfaction, work- 
ing practically noiselessly. The entire sur- 
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face of the impellers is finished on specially 
constructed machinery, thus securing uni- 
form contact and reducing leakage to the 
minimum ; and any size shaft necessary for 
the work to be done can be put in, and all 
shafts are pressed into the impellers by a 
hydraulic press. 
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LETTERS FROM PRACTICAL MEN. 





The Allis Engine—Safe Burglary. 
Editor American Machinist: 

The quadruple expansion Allis engine at 
the World’s Fair had cylinders 26, 40, 60 
and 70 inches diameter, the ratios of the 
volumes being 7.76, 16, 36 and 49, and the 
ratio of each cylinder to the one next to it 
1 to 2.06, 1 to 2.25 and 1 to 1.36. Can you 
tell the reason why the fourth cylinder was 
made of such small diameter as compared to 
the others, or why the small ratio of 1.36 
between tbird and fourth cylinders was 
adopted ? 





‘‘ Burglar,” in your issue of February 22d, 
is very kind in giving us his methods of 
cracking so-called burglar-proof safes, and 
he shows clearly that in the contest between 
the burglar and the mechanic the burglar is 
now on top. The reason ‘‘ Burglar” has 
succeeded so well is that he has not con- 
fined his professional education to the me- 
chanical arts only, but has become some- 
thing of a chemist and an expert in 
explosives. To defeat him the safe maker 
and owner must not rely only on the me- 
chanic and the electrician, but must bring 
in the chemist. The students of Cornell 
University have recently gained some ex- 
perience in gas chemistry and toxicology, 
which might be made use of. For instance, 
let there be various chambers behind the 
walls, above the ceiling, and under the floor 
of the outer safe vault, in which are secreted 
either cylinders full of compressed gas, or 
apparatus and chemicals which will begin 
to generate gas as soon as the doors of the 
outer vault are opened. The act of opening 
the door should operate a mechanical or 
electrical connection which would set the 
gas cylinders leaking, or start the apparatus 
working. The connection could be thrown 
out of gear by a clock mechanism before 
the proper hour for opening the bank in 
the morning. A lead chamber could also 
be placed in the ceiling, which would leak 
oil of vitro] if the vault were entered at the 
improper time, but the gases would prob- 
ably be enough. Bisulphide of carbon and 
sulphuretted hydrogen would discourage a 
burglar by their smell. Chloroform, nitrous 
oxide, and carbonic oxide would put him 
to sleep, and chlorine and bromine would 
irritate him to a degree that might make 
him change his profession. Wm. KENT. 


Fig. 1. 
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Oblong and Contracted vs. 
Cupolas, 
Editor American Machinist: 


P. C. Forrester, in the AMERICAN MACHIN- 
ist of February 15, 1894, calls up the 
question, why contracted or oblong cupolas 
would not answer the purpose of bottom or 
side protruding ‘‘center-blast” tuyeres in 
round cupolas melting large amounts of pig- 
iron per day, to obviate the ‘‘ cold center.” 

To answer tersely, I would say, contracted 
or oblong cupolas ‘‘bung up” more read- 
ily than round cupolas having as large an 
area at the tuyeres as above them. But to 
inake the question clear in all its phases, it 
will be necessary to detail the action or pro- 
cess of ‘‘bunging up” as melting is con- 
tinued in cupolas as used for foundry prac- 
tice or a long run, 
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The action of a cold blast in entering a 
cupola chills the fuel at the side of and ad- 
joining the tuyeres. The metal dropping 
down on this chilled fuel solidifies and 
forms a body of combined shot-iron and 
coke, and in cupolas contracted at the 
tuyeres or built oblong, the process of 
chilling has a tendency to continue until 
the whole area facing the bottom tuyeres 
is bridged or chilled over, and in which 
case, where there are no upper tuyeres, 
melting often would cease, and the less 
height existing between the bottom bed and 
lower or bottom tuyeres, the sooner would 
this occur, especially so if the fuel and iron 
are of a nature to create much slag and the 
same was not well run off at the tap or slag 
hole. 

A plain round cupola about the same diam- 
eter at the tuyeres as above or below them 
would melt or run longer, all conditions 
being equal, than the oblong or contracted 
cupola. By contracted is meant cupolas 
that are built so as to be considerably 
smaller at the tuyere than elsewhere as 
shown in Fig. 2, as, for instance, we will 
take a cupola having a seven-foot shell with 
tuyere two feet from the bottom plate. 
Some years back cupolas were often lined 
after the plan seen in Fig. 2. Such a 
cupola would greatly obviate the ‘‘cold 
center,” as far as getting the blast to the 
center was concerned, but its period for 
melting would be much shorter lived than 
with a cupola as seen in Fig. 1. These 
cupolas are supposed to be of about a seven- 
foot shell, and for such large size cupolas it 
is a good plan, instead of lining them 
strictly straight, to bring them in a little over 
the tuyeres about as seen at B, for while this 
throws the blast a little better to the center, 
it at the same time greatly prevents the 
dropping melted iron from running into the 
tuyeres. Some advocate, when lining a 
cupola, to give it a shape the same as 
would be assumed after being in use for 
a while, or about as shown at K. There are 
some points in favor of such a plan, but in 
my practice, I have large cupolas lined up 
as outlined on the side at B, and I think 
such insures the melting point existing 
longer ere repairs are required, and is a 
better plan than lining large cupolas as 
shown at A. The sketch, Fig. 1, shows the 
tuyere located in the lower part of the swell 
B. In most cases it would be best to have 
the swell B to start at the top of the tuyere 
instead of at the bottom, as here shown. 

In melting large quantities of iron it is 
essential to have all the conditions possible 
to favor continued running without bunging 
up sufficient to bridge over or stop melting. 
We have but to look at the design or con- 
struction of cupolas used in Bessemer steel 
practice, to get a pointer on this question. 
Here we find cupolas will run a whole week, 
night and day, without ‘‘dropping their 
bottoms,” and, if some foundrymen run a 
cupola of same dimensions for ten hours, 
they would think miracles had been achieved, 
and so there would be in cupolas of some 
designs. The secret of running steel work 
cupolas for a week at a stretch is in having 
high tuyeres and a good system of slagging 
out combined with a straight lining or a 
partial following of the design shown at B, 
Fig. 1, and if such have upper tuyeres of 
one or more rows they work much better 
where they only have one bottom row. 

Some melters in running such cupolas do 
very little ‘‘ poking at their tuyeres,” and if 
their fronts should become clogged up, they 
generally let them burn themselves out, as 
the refuse blocking up the front of tuyeres 
is chiefly only clean fuel caked together 
with chilled droppings of iron, their tuyere 
being so high there is no chance for slag to 
reach up to them, which latter element is 
the greatest source for giving the melter 
trouble in foundry practice, on account of 
lower tuyeres, When we say some steel 
works cupola tuyeres are four feet above 
the bottom, the intelligent founder never 
having had an opportunity of seeing such 
work, will be in some position to compre- 
hend why they are able to run so long with- 
out dropping bottom. Of course, most all 
founders now understand the lower the 
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tuyeres are in a cupola for foundry practice, 
the greater the economy in fuel. Science 
in melting points out that the height above 
tuyeres regulates the amount of fuel to be 
used for a ‘‘bed.” No matter how high 
tuyeres are, we must fill up above them 
with fuel from 20 to 80 inches for coke, and 
14 to 20 for coal, the difference in height 
being chiefly regulated by the pressure of 
blast, and the weight of a heat. The greater 
the pressure or the larger the heat, the 
higher should be the bed up to the above 
limit. 

I think from a study of this, it will be 
apparent to all why oblong or contracted 
cupolas are not encouraged or used in con 
cerns having large quantities of iron to 
melt at one heat, and will permit Mr. 
Forrester to more fully conceive the purport 
in using the principles displayed in the 
bottom or side ‘‘center-blast”” tuyeres re- 
cently illustrated by the writer in the pages 
of the AMERICAN MACHINIST. 

Tuomas D. WEstT. 
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Automatic Cut-off vs. Throttling En- 
gines, 
Editor American Machinist : 

The question of the value of using steam 
expansively is raised at fairly regular inter- 
vals, and though it would seem that the 
subject had been through sufficient ex peri- 
ment and practice to have finally settled 
the matter definitely, it still comes up to 
trouble the engineer once in a few years. 

If we take an engine uncer 25, possibly 
50 horse power, under the conditions in 
which that size is usually run, there will be 
many cases that the throttling governor will 
be more economical than the automatic gov- 
ernor. 

With that size boiler and the pressure usu- 
ally carried the steam will be moist, and 
the automatic regulation will have no tend- 
ency to dry it, while with a throttling gov- 
ernor the steam will become dryer, and, in 
some cases, superheated, by the process of 
throttling, which of itself might result in 
greater economy than the expansion with 
wet steam. 

Another important thing is tight valves. 
The small slide-valve-engine, where the 
valve has a constant travel, has a tendency 
to keep tight. An engine of this type that 
had been in use for many years and had 
come to that point that it was such a rattle- 
trap affair that it would hardly pay to put 
it in good shape, was replaced by a modern 
automatic engine with shaft governor, but 
the change resulted in bigger coal bills, and 
the owners wished they had the little en- 
gine that was broken up back in service 
again. The trouble in this case was not in 
the expansion principle, but because the 
valve of the new engine was of a type that 
it is very difficult to make, and keep tight, 
and it was simply a case of a leaky valve. 

Another case was of an engine that gave 
a card like the full lines shown. It was very 
difficult to keep up steam, and it was 
thought that if an engine was put in of 
sufficient size to produce a card like the 
dotted lines, the boiler question would be 
all right. 

The new engine was purchased and put 
in, but instead of easing up on the boiler it 
was impossible to keep the engine running 
over an hour or two without stopping to get 
up steam. This was another case of the 
old engine having a tight valve and the new 
one a leaky valve. 

With small engines the slide valve can be 
kept tight, sometimes for years with a 
throttling governor, and this is one reason 
that they do so well. With small engines, 
even with the same type of valves, the 
throttling engine will usually come out 
ahead. 

With large engines it is different, as the 
large valves necessary are difficult to make 
tight in the first place, and then there is so 
much surface and the liability of getting out 
of shape must always militate against their 





use except under low pressures. Lest some 
one should point to the locomotive, it should 
be remembered that locomotive cylinders 
are not very large. 

The value of using steam expansively was 
demonstrated mathematically in the eight- 
eenth century. It was brought to Mr. 
Corliss’ attention by a mathematician. He 
then proceeded to the mechanical demon- 
stration, and it was his good fortune to use 
a valve that would keep its shape and wear 
tight. Mr. Corliss accomplished three 
things: He used steam expansively, he re- 
duced the clearance, and he made a tight 
valve. His valves and valve motion had the 
further merit of being easily operated, all 
of which good points have made it the lead- 
ing engine. 

Professor Thurston points out that Mr. 
Greene used a separate motion for his steam 
and exhaust valves. The Sickles cut-off 
was also Operated by separate cam motion. 
Wm. Wright used two motions on his "en- 
gines as formerly built by Woodruff & 
Beach and also by himself afterwards so 
long as he used the poppet valve. The 
Brown engine is another, but the use of 
two motions on the Corliss engines is of re- 
cent date. 

Mention has been made that the Atlas Co. 
made Corliss engines some years ago with 
two motions but that the way they were 
made gave trouble. Does any one know as 
to truth of this? W. E. CRANE. 


Circumference of Circles, 
Machinist : 
Mr. Wm. Cox is not justified in his asser- 


855 is the 
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Editor American 


tion in your issue of the 8th, that 


‘‘exact” ratio of the circumference to the 
dfameter of a circle. He probably meant 
to say that it was correct for six decimal 
places, which is very near, but not ‘‘ exact.” 
The ratio is too large by the amount shewn 
below: 
3 1415929203533982300884955752212 +- 
3.1415926535897932384626433832795 -+- 
0.00000026676360499 16258521919417 -} 
EXPERT. 
si 
: Taper round Pin 
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Grinding Car Wheels, 
Kditor American Machinist : 

In regard to the question asked by 
“Reader,” of Peekskill, Question No. 76, 
of February 15th, in your valuable paper, 
I would give a little of my experience in 
that line. It may be beneficial to him and 
others. Many years ago, when having charge 
of a railroad shop, I was much annoyed by 
having new car wheels flattened very often; 
sometimes the first trip they would come 
back with one or more spots of Linch to 2 
inches diameter, and with wheels at from 
$9 to $12, each, this was an expensive busi- 
ness, 80 I thought I would try an experi- 
ment as a remedy. We had an ancient 
wheel lathe with wood frame, faced with cast- 
iron V strips on which the carriage traveled 
and tail-stock rested; we turned our driy- 
ing tires with this lathe, though it was 
a slow business. I made an emery-wheel 
holder, something like the inclosed sketch, 
to fit into the tool post, holding an emery 
wheel 14 inches in diameter by 2 inches 
wide. With this rig we turned or ground 
off a good many pairs of wheels, grinding 
off some pairs three times before the chill 
was through. The passenger conductors 
were loud in their praise of the ground 
wheels, as they run so smooth and nice; 
afterwards we ground off some new wheels 
to put under our best coaches, and we were 
very much surprised to find how much 
new wheels run out of true, and consequently 
out of balance. The feed motion of this 
old lathe was a 6 inch wood shaft, the length 
of the lathe run overhead, with a 1} square 
iron shaft run through it, with journals at 
each end, and a pulley on one end, with a 
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belt from the lathe spindle to drive it; a belt 
from the wood pulley to a pulley on the 
carriage, with shaft and pinion working in 
rack on the V piece that was bolted to the 
wooden frame of the lathe bed, fed the 
carriage back and forward; the way we 
changed the feed was to cross the down 
feed belt, or run it straight according to the 
way we wanted to feed the tool. Some of 
the boys might say, ‘‘I would not work 
such a lathe as that.” It was notevery man 
that could work it; it often seemed to have 
a will of its own, but, as a boss once told 
me, anybody can work with good tools, 
but it takes a good man to get out good 
work with such tools as those. 

3y the way, a man who became chief 
engineer of the U. S. Navy, I was told, run 
that old lathe in the early days of railroad- 
ing, and another man, who has held the 
position as S. M. P. on the railroads of the 
Argentine Republic, turned many pairs of 
driving wheels on that same old lathe with 
me, when apprentice, but they often had 
to think about Job, and wonder if his 
patience would have held out when working 
with tools like that. The lathe was set 
taper so as to give the taper to the tire. 

To get rid of the dust, I had a hopper 
under the emery wheel with a 4-inch stove 
pipe leading to a chimney, and a small jet 
of steam inserted into the end of the pipe 
where it entered the chimney, forming a 
blower, which carried off the dust, leaving 
the heavier particles of iron in the bottom 
of the hopper. JNO. J. BINGLEY. 

Watertown, N. Y. 
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The Regular Heptagon, 


Editor American Machinist : 

In your issue of February 1, 1894, you 
published an article, by Mr. 8. H. Bunnell, 
describing a method by which an approxi- 
mately regular heptagon may be inscribed in 
a given circle. 

The method, which he says was discovered 
by Mr. A .L. Davison, and so far as the for- 
mer knows, has never before been described 
in print, is, however, given in numerous 
text-books, and was probably first dis- 
covered by one of the ancient geometers 
while vainly attempting to solve the problem 
exactly. 

Since the matter has come up, and it may 
be of interest to some of your readers, I 
hereby submit a method discovered by my- 
self about eight years ago, which, though 
not quite so simple, reduces the theoretical 
error to about two-fifths of that of the other 
method. 

In Fig. 1 A is the center and A B the 
radius of the circle in which we wish to 
inscribe the regular heptagon. 

Produce the radius A B and about B as 
center and with 2 A as radius, describe the 
arc C A D E, cutting the given circle in the 
points C and J, and A B produced in the 
point Z. Draw CU D and D #, and about 
F, the middle point of A B, as center, and 
with the same radius, describe the are // G, 
and likewise about // the arc F G, these 
two ares intersecting in the point G. Draw 
F G intersecting D # at /, and #7 K to 
meet 0 D, produced at A. Now draw kK B 
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and that portion Z B of this, which falls 
within the given circle, will be one of the 
sides of the required heptagon, and this 
may then be completed in the usual manner. 

The method may also be reversed, as 
shown in Fig. 2, in which the side A Bis 
given, on which to erect an approximately 
regular heptagon. 

The mode of proceeding is readily seen to 
be the same as that described above, the 
point A here becoming the center of the 
circle in which the required heptagon will 
be inscribed, and this being drawn, the 
figure is completed in the usual manner. 

For the mathematical investigation of the 
degree of: accuracy of the methods, erect in 
Fig. 2 // N perpendicular to A #, and sup- 
pose lines drawn from the points A and B 
to the point D, and also one from B to K. 

The angle D E F of the right-angled 
triangle D HF being 30 degrees, the side 
DKF=4D E, and likewise the side DJ = 
4 D F in the triangle D FJ, and hence D J 
= Sur. 

Comparing the two triangles D / F and 
NEHH wehave, DH: NE=DF: NH 
- PH: HH=8:1 (1), and hence N # = 
4D EH, leaving N D=32DHorDE= 
$ N D, which substituted above gives D J 
=z=iDH=i1xX4 NDxzt rd. Th 
leaves V J = 8 N D, and hence as the trian- 
gles K DJ and // N J are also similar, we 
get, 

KD HN=DIiNI=§tyn D:tN D=8:6, 
which gives A D = 3? HN. But from pro- 
portion (I) we also get V JJ= JI N=34 DF, 
and substituting this value of // V, we find 
KD=HN=2X%14DF=1D7. Bat 





DF= sa A Bas the altitude of the 


equilateral triangle A B D, and we finally 
gett, HYP=KD+DFRF=[;{DF4DLF 
opF=¢x V8 4p=8Vv8 4 p. 
‘ 2 5 
The trigonometrical tangent of the angle 
,VB_ 4AB 
KF 3/8 


v0 


I’ K B then become 
AB 


5 , from which we find this angle to 
6 4/3 
be}25° 41° 36.2", and twice this angle ac- 
cordingly = 51° 23' 12.4”. 
For a perfectly regular heptagon this 


would be = — 51° 25’ 42.8”, and hence 


the error is 2’ 30.4’ as against 6’ 39" by the 
method described by Mr. Bunnell. 

It will be seen that the angle A BA of 
Fig. 1 equals the angle A BA of Fig. 2, 
and hence the identity of the two applica- 
tions of the method. Car. G, BARTH. 

Philadelphia, Pa. 


Why Are the Castings Unsound? 


Kiditor American Machinist : 

Will you kindly reply through the col- 
umns of your paper and give me the in- 
formation desired below. If you are not in 
a position to answer this yourself, probably 
some of your subscribers will be able to en- 
lighten me on this matter. I am making 
some chilled shells for crusher rolls, varying 
from 20 to 24 inches outside diameter, with 
inside core ranging from 12 inches to 16 inch- 
es diameter, and from 12 inches to 24 inch- 
es face. The outside is chilled, and we use 
an iron that will chill about 1$ inches deep; 
the trouble with the castings is that they 
show scars and pit marks, as though they 
were afllicted with the small-pox on the 
chilled face. These marks or scars prove 
an objection with our customers, and it is 
to remedy this defect for which I wish the 
information. To anticipate any questions 
or further information that may be desired, 
I will state the various methods I have re- 
sorted to, but in no case with satisfactory 
results. I have gated these castings at the 
bottom and run them with four small gates 
there; have also gated at the bottom with a 
whirl gate; have likewise poured them from 
the top with different sized gates, varying 
in number from 2 to 25. Have also tried 
pouring them both hot and dull, and both 
fast and slow; have poured some in four or 
five seconds and have taken as much as a 
minute to pour others; have used the chills 
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hot and cold and have cleaned the chills and 
used with them oil and plumbago, and even 
resin; have also used them perfectly clean 
and dry; have made the cope and drag with 
both green and dry sand, and, in fact, have 
used every means that I could think of to 
overcome this fault, but without success. 
These different methods have been tried 
both singly and together, but I feel satisfied 
that none of them can be relied upon. I 
will now leave the matter in the hands of 
your subscribers, some of whom will, no 
douht, be able to throw some light on this 
matter, which will, no doubt, be of general 
interest to your readers. 
HERBERT M. Ramp, 


Blast Cupolas—Suspiciously 

Large Melting. 

Editor American Machinist : 

I was much impressed with the article on 
‘‘West’s Center Blast Cupola,” in your issue 
of November 2, 1898, knowing from experi- 
ence that a center blast is just what is want- 
ed in large cupolas and long heats for saving 
fuel and lining. But when I read the arti- 
cle on ‘‘Upper Tuyere Cupolas,” December 
14th, I was surprised. Melting 14,000 tons 
is equivalent to 50 tons per day for 280 days, 
and doing this without lining, seems a big 
thing to accomplish. I have seen a good 
deal of iron melted in different cupolas, but 
never saw or heard of anything like this, 
and think there may have been some mis- 
take in the figures. If the figures are cor- 
rect I would like to hear more of this, as the 
lining of a cupola is a rather important de- 
tail. Melting iron is a trade as well as 
molding, and much waste comes from neg- 
lect of lining, and in dropping the bottom, 
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About Belts, 


Editor American Machinist : 

Users of machinery cannot fail to be in- 
terested in what Mr. F. W. Taylor says 
about belting, as published in the AMERI- 
cAN Macurinist of January 18th and 25th, 
especially since the data employed covers so 
many years, and has been taken with so 
much care and system. 

There are a few points not touched upon 
by Mr. Taylor which, I think, are not set- 
tled by users of machinery. While it is the 
general practice to run leather belts with the 
hair side to the pulley, yet some think the 
flesh side adheres better, and so use their 
belts. This I believe to be true, but have 
no data to show the relative durability of 
the twomethods, or the difference in driving 
power. 

In the matter of double belts, there being 
four ways in which they can be made and 
applied, it becomes a question as to which 
is the best. Figs. 1, 2,3 and 4 will show 
the different positions of the leather with 
relation to the pulley, the letter refers to 
the hair side. A number of years ago my 
attention was attracted to this subject by an 
accidental experience with a double belt 
which had been improvised, in order to get 
more work out of an engine lathe. In the 
absence of a regular made belt I fastened 
two single belts together, by placing copper 
rivets at intervals of about 8’, the entire 
length. When the lathe was started the re- 
sult was very satisfactory, but when stopped, 
great was my surprise in finding that every 
rivet had been pulled through one of the 
belts. Further investigation showed that an 
irresistible creeping had been going on slow, 
but sure. Subsequent experiments along 
this line showed that the amount of creep 
depended on how the leather was placed to- 
gether, the greatest amount occurring where 
the position of the leather was as shown in 
Fig 4, and the least in that of Fig. 8. This 
seemed to be the result of a difference in the 
elasticity of the hair and flesh sides of the 
leather. In the case of Fig. 3 passing 
around the pulley, the two more rigid sides 
being in contact, the surface next the pulley 
was compressed as much as the outside 
was stretched beyond its normal condition. 
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This action suggested another question 
which I had no means at hand of determin- 
ing, viz., whether or not the gathering up 
of the more elastic surface next the pulley 
increases its adhesion. 

These are questions of importance, | 
think, both to the makers and users of 
belts. 

Another question analogous to this is, how 
much crown should a pulley have? There 
seems to be a wide difference of opinion on 
this subject between makers of pulleys, es 
pecially when comparing wood and iron 
pulleys. 

Again, shoulda belt tightener, or idle pul- 
ley, be straight or crowning on the face: 
My practice has been to make them straight 

*‘QUIRK.” 


The Lathe Leg Again—Factory Systems 
in Machine Shops. 
hutlor American Machinist : 

The recent correspo lence on this subject 
is referred to by a California paper, with the 
comment that we are all of us wrong, and 
only just at the beginning of what was final- 
ly settled 20 years ago. .Vhere we are all in 
the wrong is that we have discussed the 
question quite irrespective of the nature of 
the floor, and this wheu of a solid unyield- 
ing nature demands the English form of 
lathe leg, but when a ‘‘floor,” by which is 
evidently intended an upper floor as that of 
a gallery round a macnine shop, is used on 
which to stand a lathe, then the American 
leg is proper as a support. 

The critic goes on, however, to say that 
nobody speaks out against the four legs and 
in favor of three, just as though we did not 
all know that three legs will take their own 
bearing and four will not. On this point, 
probably, a good many will be found to ar- 
gue that the use of three supports for a 
long lathe are not as good as four. Some 
amount of care ought always to be given to 
the setting up of a tool exactly level, and the 
skill necessary to effect this is surely com- 
petent to secure that the four supports 
shall be well adjusted to theirduty. Many 
others could be found who would argue that 
where three supports are used the third 
should be free of all absolute connection 
with the bed, which should simply be sup- 
ported by the leg, but free horizontally. 

I have been seeing something lately of 
the absolutely interchangeable system of 
machine manufacture. Where this system 
is carried out in its enti. ety so that there re- 
mains absolutely nothing to do but assem- 
ble the parts of a machine and set it to 
work, there is not much room for the handi- 
craftsman. I mean that man who goes un- 
der the name of ‘‘fitter.” In conversation 
to-day with one of the older-fashioned all- 
round sort of men, of the stamp with whom 
my early days were spent, he referred to the 
complaint now so often heard that good 
workmen were very scarce, and he laid the 
blame for this entirely upon the employers 
who do not now tak apprentices of the 
old-fashioned sort, and see that they are 
taught their business properly. The result 
is that when they require one of these 
grown-up apprentices they cannot find one, 
and so they blame the workman and forget 
it is by their own culpable neglect that as 
the old men die out there are no new ones to 
take their places. The technical schools of 
to day are well enough in their way and 
have come to stay, but they cannot teach 
practice. They may teach a boy how to 
stand at the front of a lathe and turn out 
work to microscopical accuracy, but the 
bulk of work in this world is done by means 
and appliances often f removed from re- 
fined. The first work n me to do, when 
as an apprentice I sec the coveted dis- 
tinction of being sent + a breakdown job 
away from home, w: to get down between 
two walls of masonry .bout two feet apart, 
between which reva)ved an engine fly-wheel 
of about 25 feet df._eter covered with old 

black grease. The saft had broken and 
we could not revoly the wheel, nor could 
we use aspanner on _; nuts, but we loos- 
ened these off with t chisel as best we 
could. Ihave never. so dirty before or 
since. Workmen who «ow look on my 
present occupation as one of ease and 
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comfort would stand aghast or go home 
ill if it should fall to their lot to 
perform tasks that were set to us appren- 
tices, and eagerly competed for by us. 
Nowadays there is very much the tendency 
to sit down and howl at matters that have 
not even begun to be difficulties, and this 
is, to my mind, very much a matter of early 
training, for I have observed that men 
who have had a harsh beginning make far 
fewer difficulties over work than do others. 
In the early days of English mechanical 
engineering the term millwright covered 
everything up to bridge building, and most 
of the big men of the past had begun life 
practically as tramps, with the difference 
that they worked their way along after 
making long stoppages where they hap- 
pened upon more important pieces of 
work, and so they roamed about until 
some place offered sufficient inducement to 
cease roaming. The railways have spoiled 
all this, there is not »1uch poetry in going 
by rail from one dirty town to another to 
find work in a shop which manufactures 
steam engines like cut nails, requiring no 
more setting up v. an is involved in two 
positions of a spirit level. 

The old-fashioned engine was a work of 
art only half-finished when it left the works. 
It had four chief points of support and 
attachment to the building of a large beam 
engine with an entablature and columns, 
and when it reached « certain stage of com- 
pletion we cut a wooden rod to send back to 
the shop to which to finish the piston rod, 
which was left for this purpose in order to 
allow for such want of exactness in the 
levels of the various foundation piles that 
might creep in. The first such work which 
I was given as apprentice lasted long enough 
to make me known to every one in the little 
country manufacturing town where we 
were at work. I nearly saw the inside of 
the jail, too, for we used to poach the 
salmon from the river Ettrick which ran by, 
and very good they were—far better than 
one gets here in London—and no one ex- 
cepting a few narrow-minded, old Tory 
magistrates would have thought any worse 
of us for what we did, the game laws of 
this land being a disgrace, and quite op- 
posed to public opinion. One man for 
whom I did some werk was fishing one day 
with one of my friends and he exclaimed in 
course of conversation: ‘‘James, if it had 
na pleased Providence to pit me in sic a 
poseetion in life that I could hae a’ the 
fushing and shooting I want, I wad ha 
spent hauf ma life in S—— gaol.” 

I look back on these early combinations 
of poaching and engine-fixing with pleasure. 
It was a sort of experience not to be had 
now, but I don’t think we are better off in 
real truth for more modern methods of 
work, though, of course, no return is possi- 
ble to the old fashions. Everything tends 
towards the factory system and to a class 
of machinery of every sort which can be 
most completely fa%shed in the factory, 
leaving the minimum of field work which 
is always so much more expensive in the 
absence of the facilities of the factory. 

Still, though conforming to the age, we 
may be permitted toindulge regrets for a 
past which made life more varied. 

W. H. Booru. 


To Prevent Rusting of Tools, 
Editor American Machinist : 

In addition to the reply you made to W. 
H. V., Answer No. 65, February 8th, let me 
suggest that after he has thoroughly cleaned 
and polished up the bright parts of his ma- 
chine tools, that in the future he use a mix- 
ture of equal parts q lard oil and kerosene, 
and so far as the j}j,ished parts are con- 
cerned, he will have 1,ttle trouble in keeping 
them bright. This .ixture, however, will 
not answer for hig. speed machinery, but 
in practice has been found well adapted to 
engine lathes, milling Dechines and tools of 
a like character. F. H. Treacy. 





The Constructi ‘un of a Heptagon, 
Editor American & ‘Vinist: 

The geometricc ‘struction given by Mr. 
8. H. Bunnellin ~- sr issue of February 1, 
1894, is a very neat approximation for de- 
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termining the length of the side of an in- 
scribed heptagon, in order to lay off the 
same in any given circle. In fact, it is 
probably the only approximate one which 
has attained to any degree of use. 

The same construction has been given 
in another form in Nystrom’s Pocket-book 
of Mechanics for many successive editions. 
I saw it first in the third edition of 1856. 
It was probably in Nystrom’s original 
pocket-book. 

That Mr. Bunnell’s construction is the 
geometrical equivalent of Nystrom’s will 
appear by comparing the two. Mr. Bun- 
nell constructs a right triangle, whose 
hypotenuse is the radius of the given circle; 
making the adjacent angles respectively 
30° and 60°, gives the side opposite the 60 
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angle as the approximate length of the side 
of the inscribed heptagon. Nystrom’s meth- 
od consists in laying off the apothem C D 
of any side of the inscribed hexagon A B 
for the approximate side of the inscribed 
heptagon. 

The above construction can be readily 
derived (or discovered, if you choose) by 
simply inspecting the following table. 
This shows the well-known relations between 
the apothem (or radius of the inscribed 
circle) of any polygon, and the length of 
the side of the given polygon. 


{ 
| 


| ow Radius of Apothem, or 
No. ‘Circum- 

seribed | 
Circle. 


Side 

Radius of of 

Inscribed Inscribed 
circle. Polygon. 


Name 
of 


oO 
Polygon. ‘Sides. 


Equilatera!| 


Triangle. 3 1.0 0.50000 1.73206 
Square.....| 4 10 0.70711 1 41421 
Pentagon,.| 5 1.0 0 80903 1 17558 
Hexagon ..| 6 10 0.86603 1 00000 
Heptagon..| 7 1.0 0.90101 0 86778 
Octagon...) 8 1.0 0 92387 0.76536 


These proportionate relations hold for any 
circle, but are usually, as given, for a circle 
whose radius is unity, as one inch. The 
apothem increases while the side of the 
succeeding polygon decreases, the two be- 
coming nearly equal for the heptagon. In 
other words, the apothem of the pentagon 
is less than, the apothem of the hexagon 
almost equal to, while that of the heptagon 
is greater than the side of the inscribed 
heptagon. The most natural solution of 
the problem, therefore, is to devise a sim- 
ple construction for the apothem of the 
regular hexagon inscribed in the given 
circle. The two forms of this construction 
have been noted above. . 

There is no process of proving an ap- 
proximate geometric construction; that only 
can be mathematically proven which admits 
of proof. We may show the probable error 
of an approximation, and know within what 
limits we work when using it. The con- 
structed heptagon side is 0.86603 inches, in 
a circle whose radius is one inch. It ought 
to be 0.86778 inches. Therefore, the error 
is 0.00175 inches in 0.86778 inches, or the 
approximate side of the heptagon is almost 
exactly 0.2 of one per cent. shorter than it 
should be to go just seven times around the 
circle. The error can be seen in a large 
circle. In one of 100 inches radius, the 
constructed side is 0.2 inch shorter than the 
true length. 

Aside from the exact construction given 
in geometry, there is probably to-day no 
better nor more readily applied rule than 
Nystrom’s, the apothem of the inscribed 
hexagon is (nearly) equal to the side of the 
inscribed heptagon. Wm. 8. ALDRICH. 
Morgantown, W. Va. 
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Neutral Axes of Beams, 
Machinist : 

Permit me to say in reference to the dis- 
cussion on location of the neutral axes 
of beams, that the difference of opinion 
expressed in your paper is most likely due 
to a slight misunderstanding on the part of 
some of your correspondents, as to the 
action of a solid under extension and com- 
pression within its limits of elasticity. The 
ultimate strength of the material used has 
nothing to do with the question. 

If the increase in length, under a given 
stress, of the fibers in a beam that are in 
tension, differ from the decrease in length 
of the fibers that are in compression, and 
under the same stress, the neutral axis 
cannot pass through the center of gravity 
of section. Since, however, a_ perfectly 
elastic body increases or decreases in length 
the same amount, fora given stress, whether 
under tension or compression, and the elas- 
tic limit of any material is that point up to 
which it acts, very nearly, as a perfectly 
elastic body, the neutral axis of a beam 
must pass very nearly through its center of 
gravity. 

I have met a great many who have been 
unable to understand the accepted theories 
of beam flexure, and have always found 
that they believed the extensions and com- 
pressions of a body, under a given stress, 
were in the same ratio as the ultimate break- 
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‘ ing strengths. 


That a material will stand a greater load 
under one stress than under another, simply 
means that it will stand, as in the case of 
cast iron, being compressed for a longer 
time than it will being pulled apart. The 
actual extensions or compressions, per unit 
of load, wiil be the same in either case. 

The elastic limits may be different, but 
for the same body, the rates of elasticity 
must be the same whether under tension or 
compression. 

The words, very nearly, above, are used 
because, even within the elastic limit, no 
material body is perfectly elastic, small 
permanent sets being caused by even the 
slightest stresses. These, however, are so 
slight that it is best to treat the subject as 
pertaining to bodies having perfect elas- 
ticity. As a matter of fact, the subject is 
so understood and treated by engineers 
throughout the world. 

Gro. N. VANDERHEAD. 


a | 


B . 
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Not New, but Patented, 
Editor American Machinist : 

In your issue of February 15th I noticed 
with special interest an illustration of a me- 
chanical motion, being one of the many 
very interesting solutions of the problems 
given by Leicester Allen. The illustration 
in question is the one marked Fig. 4, page 
3. Having called Mr. Allen’s attention to 
this motion, as illustrated in the right angle 
coupling which I have been manufacturing 
for the last 13 years, Iam somewhat sur- 
prised that he should have forgotten to 
mention my device when commending Mr. 
Alfred Johnson for his contribution of 
Fig. 4. 

I inclose a copy of patent drawing dated 
January 9, 1881, in which Fig. 4 is plainly 
shown, together with several other possible 
modifications of this invention. It seems to 
me that Mr. Johnson, after the encourage- 
ment given by Mr. Allen’s remarks, might 
be inclined to go to some expense, in the 
way of models, patents, etc., feeling assured 
that the device must be new, if it would 
pass the scrutiny of a man of Mr. Allen’s 
qualifications. Undoubtedly, very many of 
the solutions of Mr. Allen’s problems are 
entirely new, and many of them are new to 
the contributors, but if an engineer so well 
acquainted with mechanical motions as Mr. 
Allen can make such an oversight as the 


re 








one to which I call your attention, is it not 
worth while to make mention of this, there- 
by, perhaps, preventing some one of your 
many readers from incurring expenses 
which might otherwise be avoided ? 

T. R. ALMOND 


Milling Machine Work. 
Editor American Machinist: 


I have been quite interested in reading 
the articles on milling and milling ma 
chines, but beg to preface this letter by 
saying it is quite possible I have not read 
everything that has been published in the 
AMERICAN MACHINIST on this subject, and 
not till to-day did Lintend to say one little 
word for or against the problem of milling 
in general or specific. 

I must say I am in entire sympathy with 
Mr. Crank (I do wish he would give us his 
correct name, for I dislike to call any one a 
crank—unless he is one—but he forces me to 
do so, although I will be as polite as possi- 
ble, and prefix Mr. to his name) in the mat- 
ter of being correctly quoted, I have had 
that played on me several times, and it is 
not pleasant nor just, and a correspondent 
who does that ought to have his letters 
returned to him. 

Quoting from Mr. Crank’s letter, he 
says: ‘‘ The fact is that even the best uni- 
versal milling machines of the present day 
are not adapted to removing large quanti- 
tie» of metal rapidly and accurately, their 
chief value being that many kinds of work 
can be done upon them that cannot be done 
on other machine tools without the assist- 
ance of much hand skill. You could not 
expect much execution from a machine 
built as they are.” 

From the above quotation and from what 
immediately follows in Mr. Crank’s letter 
about a certain kind of a milling machine, 
itis possible this milling discussion began 
with reference to some particular kind of 
machine, and it is for that reason I preface 
my letter; if this is the case I am ‘‘ not 
in it,” but if such is not the case Mr. Crank 
is ‘‘ not in it,” and I am. 

When the subject of milling is mentioned, 
most people picture in their mind’s eye 
what is known as the universal milling 
machine for doing the work; but I take it 
that much of the work required to be done, 
and which has been in the minds of your 
several correspondents, has been of a char- 
acter quite impossible to be done on such a 
universal machine as one finds in the cata- 
logues of different tool makers, and to such 
a one, the description given by Mr. C., 
above referred to, seems very contracted, 
and not at all covering the ground of milling 
in its broadest application, and if he ever 
gets a milling machine on his hands that he 
doesn’t know just what to do with, just 
transform it into a facing-off lathe for small 
work, and set a boy to run it, and it will 
pay a good interest. I was there once, and 
it was the most satisfactory tool I had in 
the place for the class of work I kept it on. 

Now a word about milling in the broad 
application. There is lots of heavy work 
done to day that, in my estimation, can be 
done cheaper, quicker and more accurately 
on a milling tool than by the methods in 
use, but it needs special fixtures of many 
kinds, and, of course, a class of work that 
is made in quantities, and, in some cases, 
the parts patterned with reference to such 
milling. I have in my mind’s eye not a 
complicated circular cutter with a great 
variety of forms, but a good strong head 
with independent cutters and a stiff strong 
spindle, possibly running vertically at that, 
and a system of vertical and cross. feeds that 
will cut off the metal like old cheese or with 
the fineness and accuracy of a grinding ma- 
chine, and it is being done to-day. 

O’Rosco C. Woo.son. 


———~¢_>——"— 


In Jersey City during the recent snow 
storm, the horse railways most distinctly 
got away with the electric railways. The 
electric cars were in dead blocks, while the 
horse-car drivers jumped the blocks, ran 
around them on the pavements and went 
their ways. 
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Railroad Employes and the Courts. 

Most of those who have given attention 
to the matter agree that present indications 
point to a state of affairs in which both 
railroad officials and railroad employes will 
be considered as being primarily servants of 
the public; servants engaged in doing a 
work which is a vital necessity, and must 
not, on any account, be suspended, while 
questions of wages or other matters of dis- 
pute are being settled. 

As our readers well know, we believe it 
is important that railroad men and all other 
workmen should receive, at least, fair living 
wages—important not only to those who 
receive these wages, but to others and to 
society ; but it is also important—and be- 
coming daily more so—that railroad trains 
should run uninterruptedly ; and it seems as 
though things ought to be arranged so that 
they could do this pending the settlement 
of disputes. 

Recently a court has enjoined the em- 
ployes of a railroad from in any way acting 
in concert for the purpose of interrupting 
the traffic of the road; said road, being, at 
the time, in the hands of a receiver. On the 
other hand, the receivers of the Union Pacific 
road were ordered by a court to rescind 
an order reducing wages practically with- 
out notice, and substitute therefor a notice, 
or a proposition, for a readjustment of 
wages with 60 days’ notice for the purpose 
of conference with representatives of the 
men. 

It seems to us that these cases, with others 
that could be cited, mean nothing more nor 
less than that the community is going tohave, 
in the future, much more to say regarding 
these matters. It will be more fully under- 
stood that every one connected with a rail- 
road has a public duty to perform. 

With this added responsibility there 
should undoubtedly be added. security for 
employes; for, if the privileges freely con- 
ceded to all others are to be abridged in 
their case—if they are not to be allowed to 
cease work at a time or under circumstances 
chosen by themselves, then they must be, by 
the same power, protected from arbitrary 
discharge without good reason, and espe- 
cially without notice. In short, the same 
principles must be applied to this that are 
applied to other matters in which men make 
contracts, assuming mutual obligations and 
responsibilities. It is to be regretted, of 
course, that the reign of reason, and the 
spirit of mutual respect and consideration 
are not sufficiently manifested in railroad 
circles to make it entirely unnecessary for 
the State to interfere for its own protection ; 
but as matters now stand, we cannot see 
but that appeal to the courts will, in the 
end, be best for all concerned. 

—_——_ ee —__— 

A great deal is said anent the failure of 
the unemployed to take hold of opportuni- 
ties to work outside their regular vocations. 
That is, when men are offered work at some- 
thing with which they have no acquaint- 
ance, they do not, as the expression goes, 
‘catch on.” It would, perhaps, be a good 
thing if the carpenter took kindly, in times 
of emergency, to shoveling gravel-—good 
for the carpenter, but how about the fellow 
who gets his living by shoveling gravel? 
The economical plan of the age is that men 
shall be specialists. This is probably best, 
but when men are expected to change 
from one thing to another it has its disad- 
vantages. Nowadays the man who feeds 
the work to the machine is not supposed to 
know anything about its coming out. When 
it is expected that he shall go to the other 
end of the machine he hesitates because he 
does not know anything about the other 
end. Against the disadvantages of devoting 
the man to one end of the machine must be 
put the advantages of his being able to pro- 
duce the most under ordinary conditions of 
trade. But it is, all the same, bad for the 
man in times of business depression— 
scrambling for work. There is no doubt 
but the individual workman gets rather the 
worst of it, in this sub-division plan, in 
times of depression, but perhaps he gets 
enough the best of it in good times to even 
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it up, so faras such things can be evened 
up. When times are good he can live any- 
way; what he is mainly interested in is how 
to live when times are bad. 

———_-- e@pe 

We have seen at various times and in 
various journals (electrical and otherwise) 
statements regarding the comparative earn- 
ings per mile of electric and horse cars on 
the same system, 7. ¢., the West-end system 
of Boston. A recent statement of this kind 
shows that while the mileage of the electric 
cars of this system was 76.17 per cent. of 
the entire mileage of all the cars of the sys- 
tem, their earnings were 80.33 per cent. of 
the whole, from which it is deduced that 
electric cars earn more money per mile run; 
which, it seems to us, is an entirely unjusti- 
fied deduction, so far as comparisons be- 
tween electric and horse cars generally are 
concerned. 

If a street-car company owning two 
lines, one traversing a thickly built up 
portion of a city, where crowds of people 
desired to use cars, the other being in the 
outskirts where few people used the cars; 
and if the first mentioned line used horses, 
while the suburban line was electrical, com- 
parison of earnings per mile would show 
the horse cars to possess much the greater 
earning capacity. But such a comparison 
would be unfair to electrically driven cars. 

By this criticism we do not mean at all 
that we prefer horse cars, but that com- 
parisons should always be fairly made. 

We think that if there were in the same 
street of a city two parallel lines, one with 
electrical, the other with horse cars, the 
electrical cars would show the best earnings 
per mile, because people would prefer them, 
on account of their greater speed, cleanliness, 
etc., and such a comparison, if it were possi- 
ble to make one, would probably show 
greater superiority of electric over horse 
cars than is shown by the comparison quoted 
above. 
> —____- 


Safe Breaking. 








Mr. William Kent, on another page, sug- 
gests the possibility of frustrating burglars 
by chemical means. As he points out, the 
burglar is a chemist as well as a mechanic, 
but in the same sense every first-class me 
chanic is a chemist, for the skilled burglar 
isa first-class mechanic, and nothing else. 
Chemistry plays a secondary part. The 
farmer knows how to blow up stumps by 
the use of high explosives, if that is chem- 
istry, and every man of ordinary intelli- 
gence understands how to dilute and dis- 
solve high explosives in a way to introduce 
them into minute crevices. As to noxious 
gases that will disturb the burglar, the plan 
of neutralizing them is always either well 
known or readily found out by the expert, 
and this we do not think would trouble 
him seriously when he knew what he had 
to contend with. 

As the matter of safes stands just now, 
or is likely to stand in present knowledge, 
we believe that the question of opening a 
safe is only one of time, and that the one 
requiring the longest time to enter is, all 
things considered, the best. No first-class 
mechanic would ever doubt his ability to 
work his way into a safe, despite of all that 
chemistry could do to prevent. 

7 
Chimneys. 








We publish elsewhere in this issue a com- 
munication from William Barnet Le Van, 
relating tochimneys. Without indorsing all 
he says, some experience in the line of 
his discussion constrains us to admit that 
there is a good deal of truth in his state- 
ments. The theory of chimney draught is 
plain enough, but it is not comprehensive 
enough to cover the cases constantly com- 
ing up in practice. There are few men of 
experience in the erecting of steam engines 
and boilers that have not at some time made 
connection to a chimney, in the doing of 
which all theory pointed to a failure, but 
which in practice was successful. And the 
exact contrary of this has often occurred. 
These are simply some of the things that a 
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man will do in meeting conditions as he 
finds them, taking, as must be admitted. 
chances which in every-day practice must 
be taken, notwithstanding all that is said to 
the contrary. 

Possibly, if allconditions below the chim. 
ney were submitted to rigid analysis, every 
discrepancy could be explained, and, then 
again, possibly, it might be found that 
there was a missing link. There are very 
few things about which a// is known. 

a 

The principal paperin 7'he Stevens Indi 
cator for January, isa graduation thesis by 
three students on ‘‘ Test of the New York 
Hygeia Ice-making Plant,” which is located 
at the foot of East Fifty-second street, New 
York City. An abstract of this test was 
published in our issue of January 11, 1894 
There are other papers of interest in the 
Indicator, the one referred to being men- 
tioned from its leading character. 
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department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 




















(110) R. W., Cleveland, O., asks: 1. Is 
it necessary to have a good water supply to 
use a condenser with a steam engine? A.— 
Yes. 2. Is not air used to condense steam? 
A.—Not to any extent in the instance of a 
steam engine. 


(111) Alpha, Schenectady, N. Y., asks: 
How is leatheroid made? A.—Leatheroid 
is a material made by treating vegetable 
fiber with certain chemicals, and having 
qualities resembling leather. We have had 
no experience in this line of work, and can- 
not give you the exact process. Your other 
question is out of our line. 


(112) C. J., New York, writes: I am 
about to build an engine for a boat 30 feet 
long; please state about what size of an 
engine will I require; also give dimensions 
of boiler. A.—Diameter of cylinder, 4 
inches; length of stroke, 5inches. Vertical 
tubular boiler, inside diameter of furnace, 
81 inches; height of furnace, 26 inches; 
thirty-seven 2 inch tubes, 29 inches long. 
Diameter outside of shell, 37} inches; total 
height of shell, 55 inches. 


(113) D. W. F., Altoona, Pa., writes: 
The diameters of the steps of a cone pulley 
for a small lathe are 6, 4 and 2 inches. 
What size gears should be used to make a 
back-geared lathe out of it, and to decrease 
the speed in proportion to the steps of the 
cone? A.—On the small end of cone use a 
pinion 14 inches pitch diameter, meshing 
with a gear 8 inches diameter, diametral 
pitch, 14. On the large end of cone use a 
wheel 7} inches pitch diameter, meshing 
with a pinion 13 inches diameter, diametral 
pitch 12. 


(114) W. E. 8., Westminster, Md., writes: 
We have rolled a set of flues, and tested 
them with a steam pressure of 60 pounds, 
and they did not leak, but when the press 
ure fell to 20 pounds we detected leaks. 
The flues seem to be in-good order. Please 
give the cause for the leaks at low pressure; 
we have given it up. A.—The cause is 
probably due to the construction of the 
boiler, which permitted some of the parts 
to expand or contract, so as to make the 
boiler tight at the high pressure, and leaky 
at the low pressure. 


(115) A. W. P., New York, writes: [ 
want to find the pitch of a pair of spur wheels. 
One is 4 inches diameter, and the other is 
8 inches diameter. I want 15 teeth in the 
pinion, and I compute its pitch to be .785. 
But I cannot get the pitch of the other 
wheel without a remainder. I must have 
6 inches between centers, but I can change 
the diameters of the wheels a little. Please 
advise me what to do, through your 
columns? A.—The only cause for your 
worry is that you have made a mistake in 
the computation of the pitch of the pinion; 
the circumference of a circle 4 inches diam 
eter is 12.5664; dividing this by the number 
of teeth (15) we have for the pitch 0 837 + 
inch. The diameter of the wheel being 
double that of the pinion will require 30 
teeth; and its circumference divided by 
80 will give precisely the same pitch as 
that of the pinion. 


(116) T. H. M., Brooklyn, N. Y., writes: 
A says that, if there be a pressure of 100 
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pounds per square inch at the bottom of a 
column of water contained in a pipe of, say, 
9 inches diameter, the pressure wil! be in- 
creased, if a tank be placed at the top; 
and, that it will be increased as the area of 
the bottom of the tank is increased, the 
height of the water to remain the same. B 
says the pressure per square inch will re- 
main the same in both cases, no matter 
how great the area of the tank. Which is 
correct? A.—B is right, as could easily 
be found by reference to any elementary 
treatise upon hydraulics. It is a funda- 
mental principle of hydraulics that static 
pressure per unit of area is dependent 
solely upon vertical distance from the 
surface of the water to the point at which 
the pressure is considered; and this is 
true regardless of the form of the vessel 
in which the water is contained. A mo- 
ment’s reflection will show that if A’s con- 
tention were true, steam gauges would 
have to be graduated with reference to 
the size of boiler they are to be used 
upon; or, that, in a system of water-works, 
the static pressure at any given point would 
depend, not upon the difference in level 
between that point and the surface of the 
water in the stand-pipe or reservoir, but 
upon the size of stand-pipe or reservoir, 
which is equally absurd. 


(117) J. H. T., Chicago, Ill., writes: I 
would be very much obliged if you would 
explain to me this statement if it is true. 
“When melted cast iron is poured into a 
mold it expands in solidifying and presses 
into every part of the mold.” This hardly 
seems true to a patternmaker unless it 
shrinks up immediately to agree with his 
rules, but because I do not understand this 
I do not say it is in any way incorrect. A — 
If this is true, and we are inclined to be- 
lieve that it is, it is one of the mysteries of 
nature into which we cannot penetrate, but 
the explanation which you quote need not 
confuse you. For example, if you take 
water at any reasonably high temperature— 
say 200 degrees—in cooling it will contract 
until within a few degrees of the freezing 
point, then it will expand until it solidifies, 
bursting, as you know, a vessel of great 
strength We assume that cast iron fol- 
lows this law, expanding at and about the 
time of solidification so as to fill the mold and 
afterwards contracting as the heat becomes 
less, 80 that when it becomes what we call 
cold, it measures less than the pattern. This 
would be the case with ice if it were re- 
duced in temperature. Just when the 
melted iron ceases to contract and begins to 
expand is not known, so far as we are 
aware. 


(118) A. M., Charleston, 8. C., writes: 
Please inform me how to set a variable cut- 
off valve of the kind generally used on tug- 
boat engines? A—We suppose you refer 
to the Meyer valve. Before any attention 
can be paid to the cut-off valve, the main 
valve must be correctly set. We shall 
assume that this has been done. Set the 
cut-off eccentric directly opposite the crank, 
place the cut-off valves in the center of 
their respective threads, as near as can be 
done by ordinary measurements, great ac- 
curacy is not necessary, and make complete 
connections between eccentric and cut-off 
valves. Now set the crank in a position at 
which, under ordinary conditions, the steam 
is to be cut off, then set the corresponding 
cut off valve to cut off at this point, this is 
accomplished by turning the valve stem so 
as to spread the valves or draw them to- 
gether as the case may require. Now set 
the crank in position for the return stroke 
to cut off at the same part of the stroke. If 
now the corresponding valve is not in a 
position to cut off, then lengthen or shorten 
the distance between the valves and eccentric 
by one-half the difference that this valve is 
out of its correct position. Lastly, turn the 
valve stem so as to set the valves for 
the correct point of cut-off. Verify the 
result by turning the crank-shaft two or 
three revolutions; a little readjustment may 


be necessary. The above is for valves 
whose outer edges close the ports. When 


the inner edges close the ports, the eccentric 
must be set in direct line with the crank. 


(119) W. T., Wilmington, Del., writes: I 
wish to make a set of drawings for a quad- 
ruple-expansion engine to develop 300 indi- 
cated horse-power at 150 pounds boiler 
pressure. The dimensions for the cylinders 
that I have decided upon are high pressure 
cylinder 9 inches diameter; first intermedi- 
ate pressure cylinder, 134 inches diameter; 
second intermediate pressure cylinder, 22 
inches diameter, and the low. pressure cylin- 
der, 83 inches diameter. Stroke, 16 inches; 
number of revolutions per minute, 225. 
Kindly inform me through your columns if 
the above dimensions are correct. Also 
give me an approximate rule for determining 
the diameters of cylinders for this class of 
engines when that of the high-pressure cy)- 
inder is given. A.—We do not see the ne- 
cessity of using a quadruple-expansion en- 
gine for so low a boiler pressure, a triple- 
expansion should do the work economically. 
But should you insist upon adopting a 
quadruple engine, the diameters of the cyl- 
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inder given by you are, in our opinion, not 
well chosen. We should make the H. P. 
cylinder 11 inches diameter, first I. P. cyl- 
inder 14% inches, second I. P. cylinder 21 
inches, and L. P. cylinder 31 inches diam- 
eter. The rule for finding the areas of the 
different cylinders is as follows: 
Area of H. P. cylinder x 1.8 
= area of first I. P. cyl. 
Area of H. P. cylinder x 3.6 
= area of second I. P. cyl. 
Area of H. P. cylinder x 7.9 
= area of L. P. cylinder. 
2. Is there a book published treating on 
compound, triple and quadruple-expansion 
engines? A.—‘‘Manual of Marine Engineer- 
ing,” by A. E. Seaton, treats on the above 
class of engines; it is a good book. 


(120) A. S., Muncie, Ind., writes: Please 
give me the correct formula for making both 
blue and black prints. .A.—This is an ever- 
recurring request, but since the process is 
an important and useful one, we give the 
following reprint of an answer describing 
the process and a simple outfit required, 
which any one can easily make for himself 
for home or office use. Procure an ordinary 
picture frame and glass; into the frame fit 
a back or wooden board about 4 of an inch 
thick. cover one side of this board with 
three thicknesses of flannel, and on the rear 
of the frame screw loosely four buttons, so 
that the back or wooden board can be kept 
in the frame. Dissolve 2 ounces of citrate 
of iron and ammonia in 8} ounces of water; 
also dissolve 14 ounces of red prussiate of 
potash in 8} ounces of water; when the two 
are dissolved mix them in a dark bottle and 
keep it in a dark place for future use. Pro- 
cure sheets of paper somewhat smaller than 
the inside of the frame. The paper should 
have a hard surface, so that the liquid can- 
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equal parts, say four, and thus obtain the 
points f’ g' h'. Also divide the curve B’ 0 
(Fig. 2) into the same number of equal 
parts, and thus obtain the points j’ k /’. 
Join the points f’ j’,g' kh’ Uv, and 7’ C. 
Square the points f g' #’ and 2’ over to A D 
in Fig. 1, and thus obtain the points fg h i 
Also square the points) &'/ over to BC 
(Fig. 1), and thus obtain the points j & / 
Join fj.9 k, hl; these lines represent lines 
drawn on the surface of the tapered course, 
but we do not see their correct lengths, and 
since the correct lengths are required for 
the development, we proceed to find them 
as follows: Draw any line o ~, Fig 3, and 
make its length equal to D © (Fig. 1). 
Through o draw a line perpendicular to 0; 
on this line lay off o ¢ equal to C’ 7’ in Fig. 
2; join the pr. Boo ¢u, then this line 5 will 
be the correct length of the line 5 in Fig. 1. 
Again, lay off oh in Fig. 3 equal to 7’ A’ in 
Fig. 2; join and w, then will 2 ~. or line 4, 
be the true length of line? Jor4in Fig.1. Ina 
similar way the true lengths of the lines 3 
and 2 are found, and since the same letters 
designate the same points in the different 
views, there should be no difficulty in 
tracing the different distances laid off in 
the various views. For the development. 
we also need the auxiliary lines a ) ¢ d 
indicated by the dotted lines Of these we 
must also find the true lengths; the method 
for doing so is similar to the one adopted 
for finding the lengths of the lines 2, 3. 4, 5, 
and we would obtain a figure similar to 
Fig. 3; but since this will bring the de- 
velopment of the lines too close to each 
other, we have shown, for the sake of clear- 
ness, the development of each line separately 
in Fig. 4. Make C’ uw (Fig. 4) equal to D C 
in Fig. 1; through ©’ draw a perpendicular 
C" h’’, and make its length equal to C h’ in 
Fig. 2; draw a straight line 4” 1, this line 
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not easily soak into it. 


Coat this paper 
with the solution previously prepared; to 
do this use a sponge dipped into the solu- 
tion and then draw the sponge lengthwise 
and crosswise on the paper so that the paper 
will receive an even coating, and hang it in 
a dark room or closet to dry; when dry keep 


the paper in a dark place. When a blue 
print is to be taken, place the tracing in the 
frame with its face on the glass,-on the 
tracing place the paper with its coated face 
on the tracing; on this paper place the board 
with the flannel in contact with the paper 
and fasten the board into position by means 
of the buttons attached to the frame. Ex- 
pose the tracing to a strong sunlight for 
about 34 to 4 minutes, then take the paper 
out of the frame and place it in a tub of 
water and let it remain there for about 5 
minutes; after this take it out and let it dry, 
and thereby finishing the blue print. The 
black print processes which have any prac- 
tical value are, as far as we know, patent- 
ed. The nigrosine process we believe to be 
a good one, it gives permanent black lines 
on permanent white ground. The process 
is nearly as simple as the blue process, the 
chief difference being that it requires a 
chemical developer added to the water bath. 
The paper must be carefully protected from 
the light, as it is more sensitive than the 
blue process paper, and it must be kept ab- 
solutely dry. Full directions for printing 
and developing are supplied with each roll 
of paper, which can be obtained from Keuf- 
fel & Esser Co., New York. 


(121) F. J. M., Altoona, Pa., writes: 
Please give me a method for developing a 
tapered course for a locomotive boiler. Its 
side view is shown in Fig 1, and half an 
end view in Fig. 2. A.—Divide the curved 
part A’ 7’ in Fig. 2 into any number of 
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ad’ will be the true length of d’ in Fig. 2, or 
din Fig. 1. Ina similar way we obtain the 
line c’ in Fig. 4, namely, make g’ /’” equal 
to g’ Ul’ in Fig. 2, and J’ w equal to C D in 
Fig. 1, draw yg” w, this line or ¢’ will be the 
true length of the line c’ in Fig. 2, or cin 
Fig. 1 The lines >” and a” are obtained in 
a similar way. Now we are ready for the 
development of the curved surface. The 
line A Bin Fig. 1 representsits true length; 
in fact, this is the only line in this view 
which does show its true length. Hence, 
make A’”’ B’’ in Fig. 5 equal to A Bin Fig. 
1, with a radius equal to B’ 7 in Fig. 
2, and with 2B" as a center, draw a 
short arc passing through j’’, and from 
A’ as a center, and with a radius equal 
to A” uw, in Fig. 4, draw a short are pass- 
ing through j'’; this point of intersection 
of the two arcs is one point in the curve 
B’ (C"”. From jj’ as a center and with a 
radius equal to fu,in Fig 8, draw a short 
arc passing through f”’ in Fig. 5; and from 
A’ asa center and witha radius equal to 
A' f',in Fig. 2, draw a short are passing 
through /’”’; this point of intersection of 
the two arcs is a point in the curve A’”’ 7”. 
Join f’’ and j’’; this line 2’ is the proper 
location in the development of the line 2, in 
Fig. 1. To locate g’’ k'” isa repetition of 
the construction of locating fj’. Thus, 
from j’ as acenter and witha radius/’ x’, 
in Fig. 2, draw a short are passing through 
ki ; from 7" asacenter and with f”’ w, in 
Fig. 4, draw a short arc passing through 
k'’; the intersection /'"’ of these arcs will be 
another point in the curve B’ C'’. From 
k'' as a center and with a radius g w, in Fig 
3, draw a short are passing through g’’ ; 
and from ff’ asa center and with a radius 
equal to f'g',in Fig 2, draw a short arc 
passing through g’’; this point of intersec 
tion is another point in the curve A’” 7’”; 
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and the line 3’ drawn from g’” to k'”’ is the 
proper location in the development of line 3, 
in Fig. 1. In a similar way we locate the 
lines 4’ and 5’ in the development, and 
draw the curves through their extremities. 
The surface bounded by these curves (B” 
C' and A’”’ 7”) and the straight lines A’ 
B'' and 2’ OC” is the development of one- 
half of the curved surface in Fig. 1; to this 
must be added the straight surface ( D i. 
To do so we must find the correct length of 
C D. in Fig. 1. Make D_ O, in Fig. 6, equal 
to DC,in Fig. 1, and the perpendicular 
CD, in Fig. 6, equal to C D’in Fig 2. 
Join ( and O by a straight line, which will 
be the true length of ( D in Fig. 1. From 
‘in Fig. 5 asa center, and with a radius 
equal to D’ 7’ in Fig. 2, draw a short arc 
passing through D’”; and from C’” asa cen- 
terand with a radius equal to (, O in Fig. 
6, draw a short are passing through D'’; 
from this point of intersection draw a 
straight line to ©”, also draw a straight 
line from 7’”’ to D’’; this completes the de- 
velopment of one half the surface shown in 
Fig. 1. This construction may seem to be 
complicated, but it is really a very simple 
one. It will be seen that it consists simply 
of finding the true lengths of lines assumed 
to be drawn on the curved surface, and the 
true length of the auxiliary lines, then 
locating these lines correctly in the develop- 
ment, and finally drawing the curves 
through their extremities. all of which does 
not require an extensive knowledge of 
geometry. 
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New Form of Prony Brake.* 


By R. C. CARPENTER, IrHaca, N. Y. 





The form of brake described in the fol- 
lowing paper was designed by the writer 
about two years ago, and three brakes, each 
of about sixty horse power capacity, have 
been in use on the experimental engine of 
the Sibley College laboratories for a con- 
siderable portion of that time. 

The brake consists, in each case, of a 
tube of copper, with an elliptical section, 
which nearly encircles the brake wheel. 


*Presented at the New York Meeting, Decem- 
ber, 1893, of the American Society of Mechanical 
Engineers, 
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Outside the copper tube is an adjustable 
band or belt of sheet steel, which prevents 
the copper tube from expanding. Water 
pressure is applied to the copper tube by 
means of hose connections made near the 
center of the wheel to water pipes; the 
amount of pressure being regulated by 
throttling the admission and discharge 
valves. As the external diameter of the 
copper tube cannot change, the internal 
pressure causes the inner surface to rub 
against the wheel, producing the friction 
which is used to absorb the work. To 
prevent the wearing of the inner surface of 
the copper tube a thin sheet of steel or 
Russia iron is inserted between the tube and 
the brake wheel, and connected to the brake 
so as not to revolve. 

This brake has proved very satisfactory; 
the work is readily absorbed by varying the 
opening of the supply and discharge valves, 








































Fig. 3. 


and no trouble has been experienced on long 
runs from heat or irregular friction of the 
brake. 

In the figures which follow, the principal 
parts and dimensions are as follows: 

Fig. 1.—Elevation of wheel with attached 
brake. Wheel, 4 feet diameter, 12-inch 
face; A, supply pipe; B, discharge pipe; 
C, brake; D, sheet-iron liner; F, external 
strap sheet-iron; G, adjusting bolts in ex- 
ternal strap; //, arms of brake riveted to 
external strap; J, support for brake arms, 
to be carried{on platform of weighing scale. 

Fig. 2.—Section of brake and rim of 


wheel. C, brake, elliptical section; larger 
diameter, 12 inches; shorter diameter, 3 
inch; /, external strap; JD, sheet-iron 
liner. 


Another merit, which in some cases may 
be of little moment, but which was of con- 
siderable importance at the time of its 
erection, was the fact that the first cost was 
small, the brakes not costing over fifty 
dollars each. 


AUTOMATIC REGULATING DEVICE. 
Prof. C. W. Scribner designed a self- 
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regulating device which I consider of great 
merit, but which, because of pressure of 
other work, has not yet been applied to the 
brakes just described. There is, however, 
no doubt of the effectiveness of the design, 
and its description is therefore here given. 
So far as the writer knows, every previ- 
ous device for automatic regulation of the 
work absorbed by a brake requires the 
rotation of the wheel to be such as to tend 
to move the free end of the brake arm in an 
upward direction. This is oftentimes ob- 
jectionable, and sometimes an element of 
danger. In this case Professor Scribner 
permits a downward motion of the brake 
arm, and yet succeeds in securing motion 
sufficient to adjust the tension on the brake. 
The general method of securing the ad- 
justment is shown in the diagramatic form, 
Fig. 3, in which A Cand B Care the brake 
arms, these rest on the end of a horizontal 





lever A C. This lever is sup- 
ported at D by a knife edge on | 
the fixed support D XH. A mov- 


ing lever; W, weight; 0, knife edge be- 
tween lever and stationary support; J, 
knife edge between brake arm and lever; 
P, hand-wheel to adjust load on brake. 





Hydraulic Propulsion. 





On the afternoon of the 23d inst. a num- 
ber of engineers and naval men met at 
Messrs. Merryweather & Sons’ Works in 
Greenwich Road to witness the trials of a 
new floating steam fire engine, with hydrau- 
lic propulsion, for the vessel which that 
firm has just completed for the Chamber of 
Commerce of Alexandria. 

Some eight years ago Messrs. Merry- 
weather supplied the Egyptian Government 
with a floating steam fire engine for the 
harbor of Alexandria, where it is still, in 
good working order. It was provided with 
propelling engines, and was altogether de- 
signed as a sea going boat. The present 
vessel is not intended for rough water. It 
is to be used exclusively on the Mamoudieh 
Canal, to protect the cotton warehouses 
which lineits banks. It is built of steel, 
60 feet long, and 10 feet 6 inches beam. It 
is flat-bottomed, and when in full working 


Fig. 1. 
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propelling engines—it is driven by the fire 
pumps. The water raised by the pumps is 
ejected through a 14-inch nozzle, placed 
amidships on either side of the vessel, and 
just above the water-line. By this means 
the boat is driven at a speed of four or five 
miles an hour. The position of either of 
these nozzles can be reversed in a second by 
means of small hand-wheels close to the 
steering wheel, and when it is desired to 
stop immediately the jets are directed down. 
wards. Thus it can travel astern as easily 
as ahead, and by reversing one nozzle can 
turn in its own length. 

At the trial steam was got up in ten min- 
utes, and first one and then two 24-inch 
jets were thrown. The hose was then con- 
nected to the other delivery outlets, and six 
jets, 14 inches diameter, were working si- 
multaneously. Finally, the water was di 
rected through the propelling nozzles, to- 
gether and separately, and the vessel was 
maneuvered as well as the limited space 
in the basin allowed. 

Besides the economy in doing away with 
separate propelling engines, screw shaft, and 
screw, the saving of weight enables a smaller 
vessel to be used without increasing the 
draught. But the great advantage, spe- 
cially for a country like Egypt, is that 
there are fewer working parts to get out of 
order. We shall expect to hear of more 
vessels of this type being built for use on 
canals and rivers, both in England and 
abroad.— The Engineer (London). 

ican isccncties 

I recently heard two men talking ona 
ferryboat about their experience in a job- 
bing shop. ‘‘ Last week,” said one, ‘‘ the 
Old Man came to me and said a mistake had 
been made in ordering pulleys for a cus- 
tomer, and seven of them had to be rebored 
and that the reboring couldn’t be charged 
up inthe bill. Heasked meif I couldn’t 
rush them. I rebored those pulleys,” he 
continued, ‘‘in half the time that would or- 
dinarily be required. This morning, from 
sheer stupidity, I bored a pulley one-eighth 
of an inch too large. The pulley wasn’t 
spoiled, but it must be bushed, which would 
cost an hour’s time. Then the Old Man 
told me I ought to pay for the time re- 
quired for bushing it.” 
Somehow the two occur- 
rences did not seem to 
consist. 

—— ++ 

All over the country 
may be found cities that, 
having given the over- 
head trolley system of 





electric propulsion of 
street cars pretty com- 
plete control of the 
streets, are trying to re- 
strict their operations in 
the interest of safety. It 
seems to be practically 
impossible to do so. In 
a city not far from New 
York cars frequently 
run at a speed of 20 miles 





an hour, according to 








best knowledge and be- 








able weight /’ is placed on the Bradley ¢ Poates, Engrs, N.Y. 


arm of the lever at any point 

needed to give the required brake 

load. If the brake load is too 

great, the pressure at C is greater than 
at /’, and the point A’ of the lever rises; on 
the other hand, if the brake load is too 
small, the pressure at /’ is greater than at 
C, and the end A of the brake arm falls. 

The motion of this point can readily be 
utilized to decrease or increase the tension 
on the brake as required. In this case this 
motion will be utilized to regulate the 
opening of the supply valves, and to vary 
the pressure on the brake. The weight /’ 
can also be utilized to weigh the load. The 
detailed drawings for this purpose are 
shown in Fig. 4. 

The principal parts are as follows: 

A, supply pipe; 3B, discharge pipe; C, 
brake ; /’, external sheet-steel strap ; @, ad- 
justing bolts in external strap; //, arms of 
brake fastened to external strap ; MV, weigh- 
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order has a draught of only 18 inches. The 
boiler is vertical, and the working pressure 
100 pounds. The engine is of the firm’s 
usual pattern, with two steam cylinders, 
and a pair of double-acting gun-metal 
pumps. The water first flows into a tank, 
through suction inlets on either side of the 
vessel. These inlets are fitted with strainers 
to prevent the inflow of grit; and when it 
is advisable, on account of the boat being 
close to the bank, either of them can be 
closed. The supply pipes of the pumps 
draw from these tanks instead of direct 
from the canal. The capacity is 2,000 gal- 
lons per minute, and a single jet can be 
thrown to a height of 200 feet. 

The most interesting feature about the 
vessel is the simplicity of its means of pro- 
pulsion. There is no screw, no separate 





lief. But who could 
testify to that speed in 
a way to satisfy a court 
of justice? Every elec- 
tric car should be provided with an 
indicator, from which its speed at any time 
can be read, and, if necessary, the speed 
should be registered. In no other way is it 
likely to be kept down to the safety limit. 


——— -<bme 





A great deal of attention has been given 
to the development of petroleum fields in 
India, but the opinion appears to be strong 
that they do not amount to much in compe- 
tition with those of the United States and 
Russia. 

—_—— ——>e COCO 


It seems rather probable that if a bridge 
is built across the Hudson River at New 
York, it will be without a central pier, 
which, we think, will be better than block- 
ing nature’s highway by masonry. 
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Gravity System for Handling Coal. 





ABSTRACT OF A PAPER BY TYLER CALHOUN, 
SUPT. WHITWELL COLLIERY OF THE TENN. 
COAL, IRON & R. R. CO., PRESENTED AT 
THE MEETING OF THE ENGINEERING 
ASSOCIATION OF THE SOUTH, NASH- 
VILLE, TENN., FEBRUARY 8, 1894. 
Apstract By WALTER G. KIRKPATRICKE. 

At the Thomas Mines, Whitwell, Tenn., 
the necessity for much expensive machin- 
ery has been obviated by a gravity system 
for handling the coal, draining the mines, 
etc. The “Sewanee” seam, which is worked 
here, averages 3 feet in thickness and lies 
nearly horizontally under many square miles 
of the Cumberland Plateau, cropping out for 
over 50 miles along the face of the mount- 
ains on the west side of the Sequachee Val- 
ley. Thomas mines are 1,100 feet above and 
one mile distant from the tracks of the N. C. 
& St. L. R. R., while the mountain extends 
300 or 400 feet above the mines. Mule 
traction is used for mine haulage, the aver- 
age haul being ? mile, and the output is 
800 to 1,000 tons per day. Mine cars hold 
one ton each, and the gauge of the track is 
26 inches. At the mines the work of getting 
the cars to and from the tipples and dump- 
ing them is done mostly by gravity. 

From these tipples the coal is carried to 
the railroad chute by an incline operated 
entirely by gravity. The total length of 
the incline is 4,700 feet and its rise 1,035 
feet; the maximum grade is 46 per cent. 
and the minimum grade 14 per cent.; the 
track is of the 3-rail type, with a 4-rail part- 
ing at the middle, where the cars going up 
meet those going down; 30-pound steel rails; 
gauge, 4 feet. At each “trip” two cars, 5} 
tons coal each, go down, both fastened to 
the end of a 14-inch Hewitt interlocked 
wire rope, which passes over 8-inch cast-iron 
rollers, spaced 40 feet apart, and is wound 
3} turns around each of two 7-foot drums at 
the top of the incline; at the other end of 
the rope two empty cars are drawn up, as 
the two loaded ones go down. These cars 
are shaped to have horizontal tops on the 
slope of the incline. In addition to the or- 
dinary couplings the cars have safety chains, 
which take the weight in case of accident. 
The cars are controlled by a powerful band 
hand-brake at the drum, their speed being 
regulated by two fans, the shafts of which 
carry pinions that gear with spur wheels on 
the drum shaft, in such ratio that the resist- 


ance of the air on the fans balances with the 


motive power of the incline, when a speed 
of 1,200 feet per minute is attained. Ten 
trips per hour are made. At the foot of the 
incline the cars are uncoupled from the wire 
rope and run out 500 feet to the railroad 
chutes, dumped by dropping their bottoms 
and run back to the foot of the incline prac- 
tically by gravity. 

The coal, after leaving the incline cars, 
passes, by gravity, over a series of short 
screens, with a drop of 6 inches from each 
screen to the next, the screens being set on 
a general slope of 30 degrees, and fitted with 
diamond top screen bars. The ‘‘fine” coal 
here falls into a bin, while the rest passes 
into a chute, 54 feet long and lined with 
steel plates. Half way down this chute is 
another screen, with 3 inch spaces, which 
takes out the ‘‘nut’ coal, the ‘lump” coal 
passing directly down the chute. Thus the 
screening and loading on railroad cars is ac 
complished by gravity. 

The railroad tracks in the yard and on 
the scales are all graded for operation by 
gravity. 

The ‘‘fine” coal passes through eyes in the 
bottom of the bin into 5-ton funnel-shaped 
cars, which are run out by gravity on 
tracks across the tops of the coke ovens, into 
which this fine coal is dropped. 

For draining the mine two siphons are 
used, each 1,200 feet long, one 2 inches and 
the other 3 inches diameter, both discharg- 
ing 800 feet from the summit and 25 feet 
below the surface of the pump. They are 
primed by one man without stoppage. 

Gravity is utilized inside the mines also, 
in bringing down the coal; the miners un- 


dermine a few feet and allow their work to 
remain during the night; by morning the 
pressure of the roof is found to bring down 
the coal. In 207,094 tons output in 1893, 
the powder averaged one keg per ton of 
coal. 

There is not a steam boiler nor an engine 
about the works. The ventilation is accom- 
plished by furnaces. The surplus power 
consumed by the regulating fans, and that 
available from descent of the drainage water 
about 1,000 feet suggest further applica- 
tions of the economical force of gravity. 
- 


Me Oldest Boy. 











By H. M. Norris. 





In looking through some of the back num- 
bers of the AMERICAN MACHINIST, Mr. Ta- 
bor’s letter and sketch of ‘‘A Case of Power 
Transmission,” in which a farmer of Brock- 
ford County, Pa., transferred a portion of 
the power from an old water-wheel to his 
house, a quarter of a mile away, ‘‘For the 
purpose of driving that small boy’s dread, 
the churn,” brought to mind an odd-looking 
relic that I came across a few years ago in 
an out of the way place known as Krum’s 

Jorners, about four miles northwest of Ith- 
aca, N. Y. 
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it’s me first invention. I built it in ’45, ’n its 
bin a-workin’ away like a good ’un ever 
since.” 

It was indeed a novel and apparently 
clumsy device, but with his half-century of 
experience, so Mr. Krum informed us, he 
could hit as heavy or light a blowin as 
quick or slow succession as any experienced 
helper could for him. 

It is hardly necessary to add that our 
tiller was well repaired. 

a 
Traction Engines, 


By E. WrI.uiaMs. 





As traction engines are not praised nor 
criticised to as great an extent as other 
forms of steam engines, either by trade 
journals or engineering societies, mechanics 
generally are not as well posted on what 
has been done in that particular branch of 
engineering as in some other branches. 

Comparatively few mechanics realize the 
extent of its manufacture. Inthe past few 
years several thousand of these machines 
have been turned out in the United States, 
and it may be noted they are largely a 
Western product. Professor Sweet, in his 
remarks before the A. 8S. M. E., while speak- 
ing of the traction he saw at the World’s 





Tanti er 


One day while sailing upon Cayuga Lake 
with several of my classmates from Cornell, 
the tiller of our boat, a small sloop-rigged 
yacht, gave way before a sudden puff of 
wind. Steering by meansof jib and main- 
sail, we were able to sail a fairly straight 
course to shore. Inquiring for a blacksmith 
(the tiller, being of wrought-iron, required 
welding) we were directed by one of the 
cottagers to Jonathan Krum, of Krum’s 
Corners, about two miles west of the lake. 
Shouldering the broken pieces we wended 
our way to the corners, where we found the 
smith seated in the doorway of his forge. 

After stating our case I asked if he had 
any one to help him, as I thought the job 
rather unhandy for one man. 

‘*Yes,” he answered, ‘‘I have me oldest 
boy.” 

Not seeing any one in the shop, I asked: 
‘*Does your boy live far from here?”’ 

‘No,” was the smiling reply, ‘‘he lives 
here, ’n he’s always’round when there’s a bit 
of work ter do. He’s a good, strong boy, 
too, ’n in th’ 47 years he’s been a-helpin’ me, 
he’s never hit a false blow. But come in 
’n I'll make yer ’quainted with ’im.” 

Leading the way to his anvil he duly pre- 
sented us to his ‘‘boy,” which proved to be 
a 20 pound trip-hammer rigged up after the 
manner shown in the sketch. 

“The reason that I call ’im ‘‘Me oldest 
boy,’ he continued with a great deal of 
pride, and not a little affection, ‘‘is because 


Fair, states that compound portable engines 
have not appeared in this country yet; 
which shows that the professor, as well as 
some others, has not followed the pro- 
cession. Compound portables were made 
by the John Abell Engine and Machine 
Works, of Toronto, Canada, along about 
1880. 

The first engine built by them was tan- 
dem, and later a double cylinder with 
cranks at right angles. 

The steam, after passing from the high- 
pressure cylinder, was passed through a 
pipe in the steam space of the boiler, and 
superheated before entering the low-pressure 
cylinder. This engine, with some slight 
modifications applied to a traction, was ex- 
hibited by the same firm in the Canadian 
section of Machinery Hall at the World’s 
Fair. The Ritchie & Dyer Co., Hamilton, 
Ohio, are building compound, twin-cylinder 
tractions, with cranks at right angles, and 
have been for some time. I am not aware 
that any other firms in America, except the 
two named, have built any on the compound 
principle. Compounding does not seem to 
have met with the success that would 
naturally be looked for, not because they 
are not more economical, but there are other 
reasons which apply to traction engines 
and them only. 

First of which is the increased weight, 
which is an undesirable feature, from the 
fact that they are expected to draw loads 


Le | 


where aspan of horses would be taken, and 
a good many places where horses could not 
be taken. 

Then comes the increased first cost, which 
would probably not be so much of a bug- 
bear, if the owner of the engine furnished 
the fuel, which he does not, only in excep- 
tional cases. As to their ‘‘ gymnastic” 
features, which is only another way of 
speaking of their flexibility, I would refer 
you to the locomotives. What would they 
be without the flexible feature ? 

Locomotives do not require near as much 
of it as tractions. The pulling qualities of 
the engine alluded to by Professor Sweet 
may possibly have been due to the auto- 
matic cut-off governor with which it was 
fitted, and I think it was the only one ex- 
hibited with automatic cut-off. Tractions, 
like locomotives, have two types, English 
and American, each best adapted to its own 
surroundings. 

The English engine is generally a two- 
cylinder, though not always a compound, 
locomotive type of boiler, is much heavier 
than the American, and of greater horse- 
power, with driving axle rigidly attached 
to rear of fire-box. One cylinder, a much 
lighter machine all around than the English, 
independent axles attached to each side of 
fire box and supported on springs, repre- 
sents the average American practice; al- 
though some firms of late have adopted the 

Mnglish idea of driving axle. 

The steering gear is practically the same 
in both, essentially a worm and worm gear 
with drum, chains passing from drum to 
front axle and suitable connections for 
operating by hand. 

Various devices have appeared from time 
to time for various objects in connection 
with traction engines, some have grown into 
full-fledged articles of manufacture, others 
have grown, withered and died a natural 
death, while others have done nothing more 
than cause a pleasant smile from some 
pleasant patent attorney, and help him pay 
his back oftice rent—I meant to say his back 
rent for his office. 

: Peo eon 
Death of John Galloway. 





The cable announces the death of Mr. 
John Galloway, of Manchester, England, 
who was at the head of the engineering 
firm which originated and were very large 
manufacturers of the famous Galloway 
boiler. This firm also built the compound 
engine which drove the shafting of the 
British section in Machinery Hall at Chi- 
cago, 





Bee 

We frequently—sometimes might be bet- 
ter—have occasion to commend what seems 
to us good work on the part of the members 
of N. A. 8S. E. Last year we referred to 
the programme of Cincinnati No. 2, of 
Ohio, of which Mr. William Waddell had 
been elected instructor. We have now at 
hand the programme for this year, and 
must say that it is the most complete thing 
of the kind we haveever seen. Mr. Waddell 
is again instructor, and the programme 
covers weekly meetings from January 24th 
to December 26th, inclusive, except a short 
vacation period in midsummer. The ar- 
rangement embraces lectures on subjects* 
of general interest, and classes in mensura- 
tion and mechanical drawing, in algebra 
and in applied mechanics. The names of 
the different lecturers show that this asso- 
ciation is able to secure the services of the 
very best in their respective lines. We 
feel like commending the example of Cin- 
cinnati No. 2 to the attention of a good 
many other associations. 





——->- 

Recently we published a statement to the 
effect that the loss from fire in large cities 
in this country was much greater per capita 
in this country than in Europe. It might 
be inferred from this that our fire depart- 
ments were correspondingly less eflicient. 
Just the reverse of this is true. The whole 
trouble comes from the fact that very little 
attention is given in this country to the 
class of buildings that may be erected. 
Nowhere in the world is the fire department 
so efficient as in this country. 
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An engineer who formerly had a good 
deal to do with the construction and placing 
of tugboat machinery, says at one time he 
made all the sea cocks used in his practice ; 
but requiring one in a hurry he telegraphed 
to a supply dealer for it. When the bill 
came, the cost was considerably less than 
the castings cost him, and the cock was 
just as good as those he made. Here was 
room for investigation, which resulted in 
his finding that he had been putting in 
about four times as much metal as was 
necessary, and that it was in the interest of 
economy anyway to buy the cocks. 

Per contra, he had been making a com- 
bination stop and check valve that cost him 
four times as much as it would to buy the 
separate articles and pipe them in. He 
tried the separate valves and always in- 
sisted that they cost him fifty dollars each 
before he satisfied the conditions demanded. 
>> — 





One place has been found where it seems 
the electric light is not sufficiently reliable. 
At the Mid Winter Fair in San Francisco, a 
man was exhibiting three trained lions, he 
being in the cage with them. It was in 
the evening, and the place was lighted by 
electric lights. Suddenly these lights all 
went out, leaving the place in darkness, 
when instantly the lions attacked the man 
and dangerously, if not fatally, wounded 
him before lanterns could be secured and 
assistance given him. A lesson might be 
learned from the incident, which is: that in 
all places where it is imperatively necessary 








that lights should be surely maintained, at | 


least two distinct circuits should be used if | lieve that a few antecedent or consequent 
the lighting is to be by electricity, both cir- | #lphabetical designations give them stand- 
cuits being in constant use—each one upon ing in the world. 


half the lamps. 
—->-- 

The finish of steam engines has under- 
gone a rather remarkable change during the 
past few years. 
deal of polishing was done where there was 


no valid reason for it. Now it is scarcely |ing operations during the past 20 years is 
y | ng y 


| 
| 


Thirty years ago a great) difficult to buy really desirable tracts of 


considered that polish looks well unless it 
is easily demonstrated that there is some 
good reason for it; when polishing is done 
it is hardly done so well—or at least so 
highly—as 30 years ago. Less stone finish 
is seen now than then. In fact, such finish 
is rare. Good castings are more common 
now than then, that is, there are more who 
take pride in smooth foundry work, and, 
undoubtedly, more molders who know how 
to do it, so, perhaps, it may be said that if 
the steam engine—and a good deal of other 
machinery as to that—is not polished so 
highly, it is really finished better. 

7-—>+ 

It would be interesting and generally in- 
structive from a purely commercial-mechan- 
ical standpoint to know just what informa- 
tion merchants and manufacturers ought 
to get from our foreign consuls as to 
the standing of firms in their respective 
localities. We mean what, if anything, are 
they entitled to get?. We receivea great 
many letters in regard to this matter, and 
the writers have generally expected to have 
been able to find out something for their 
protection, but the universal complaint is 
failure to do so. What ought they to ex- 
pect, if anything? 

—___ +> _—__—__ 

The officers of two Spanish men of-war 
have resigned because the vice-admiral 
allowed an engineer to dine at the same 
table with them! There is nothing likea 
title ; what in the way of ability goes with 
it does not count. Seriously, we have noth 
ing but pity for the poor fellows who be- 
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The supply of timber available for lum- 
ber purposes will be entirely exhausted 
within a few years. It is becoming very 


timber land now, and if the ratio of build- 








appreciate this. 


A NEW FEATURE. 


We now make all sizes of reducing Valves, up to 
two inches, with couplings. 


No extra charge. 


MASON RECULATOR CO., 
BOSTON, MASS. 









Every steam fitter will 


















2 —- 2 
Y Americas Best. 
THe WORLDS OTANDARD. 














CARRIAGE & WAGON MANFRS 
\o 24 SIZES. e_ 
: 4x) BUFFALO,NYusa 











j DYNAMOMETERS 
MEASUREMENT OF POWER. 


By J. J. FLATHER, 
2mo. cloth, illustrated, 221 pages, $2.00, 
JOHN WILEY & SONS, 
NEW YORK. 


Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
diears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00, 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 


GEARS 








kept up for the next 20, the present woods 
cannot be obtained. 


on lands once culled is fairly profitable it is 
because trees are taken now that would mot | = 
have been deemed worth anything a few 
years ago. 
cally gone, the pine has been very percepti- 


appearing. Thereis noreplanting done and 
no attention paid to improving the size and 
quality of the smaller growth of trees.—<t. 


about medals at Chicago, and the trouble 
about the design of a medal, that this would 





BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. 
Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 


New York Office, 89 CORTLANDT STREET, ROOM 86, 


All feeds positive, 


BRIDCEPORT, CONN. 








There is no section 
where there is any considerable extent of 
virgin forest, and while as yet a second cut 
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An electric-light plant will be put in at Green- 
wood, Miss. 

At Laconia, N. H., the Cole Mfg. Co. is running 
day and night. 


Walnut and cherry are practi- 


bly decreased, and the poplar is rapidly dis- 

The Union Bicycle Works at Newton Highlands 
have started up. 

The Mount Hope Iron Works, Somerset, Mass , 
have started up 

The Whitin Machine Works, Whitinsville, Mass., 
are employing 700 men. 


Louts Globe Democrat. 
ees 


The co-operative foundry at North Dighton, 


It would seem that after all the trouble 
Mass., has resumed work. 

The Hatch Cutlery Company, of Middletown, 
, Conn , will remove to Taunton, April 1st. 
be about the last of such luxuries in con- 


nection with great exhibitions. Since the 
Paris Exhibition—and, in fact, before that 
time—they have ceased to be of service. 
The Columbian Exhibition served a useful 
purpose in permitting manufacturers to 
show what they made, and to see what 
others made, but the question of medals is 
not worth quarreling about. 


The Friction Pulley and Machine Works, Sandy 
hill, N. Y., are now running night and day. 

The Anniston (Ala.) Pipe and Foundry Co. have 
resumed operations, giving employment to 300 
men. 

The Alabama Manufacturing Co. has been ineor- 
porated to manufacture an improved tire-tightener 
at Town Creek, Ala. 

The capital of the Lockwood Mannfacturing Co., 
of South Norwalk, Conn., has recently been in- 
aN cea creased from $150,000 to $200,000. 

The Syracuse (N. Y.) Machine Mfg. Co. bas been 
incorporated to manufacture writing machines; 
capital, $5,000; ard directors, J. Stearns and C. B. 
Hobbs. 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


Svs MAKE THE BEST STEEL NOW USED 
cv FOR TOOLS, DIES AND MILLING CUTTERS. 


PITTSBURG. 
Cuicaco. 
New Yor. 


Counterfeit silver dollars are in circula- 
tion in some parts of the country that con- 
tain more silver than the genuine article. 
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“Lightning” Screw Plates 


For Machinists, Electricians, Bicycle Re- 
pairers, &c. Adjustable Dies with Guides. 


SEND FOR CATALOGUE, 


WILEY & RUSSELL, MFG. 60., 


CREENFIELD, MASS. 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS, FEWER GRINDINGS. No WASTE in redressing, 
Soize REPRESENTATIVES IN THE UNITED Srarss. 
B.M. TONES c& CO., 
BOSTON: i! & {3 Oliver St., NEW YORK: (43 Liberty St. 











Here’s a Lathe 
We’re Proud Of! 


And what’s better, our customers are always 
highly pleased with our tools; the workmanship, 
material and finishare of the highest order, while 
our designs are the latestand most approved. We 
are quoting specially low prices just now. Our 
catalogue will tell you all about our tools—sent 
ree. 


SEBASTIAN LATHE Co., 


117-119 CULVERT ST., CINCINNATI, OHIO. 


Modern I esign. 
Valuable Features, 








The Mechanical Engineer’s Handbook, 


REULEAUX’S CONSTRUCTOR, 


Translated by HENRY HARRISON SUPLEE, 


Handsomely Bound in Cloth. Size 10x12 in. pp. X VITI, 
312. With Portrait and over 1,200 Illustrations. Price, 87.50. 


SOLD BY SUBSCRIPTION ONLY. 
H, H. SUPLEKRE, 
WEST CHELTEN AVE., PHILADELPHIA, PA, 


FACTORIES TO LET. 

At Orangeburgh, New York, 21 miles from New 
York City, on the West Shore and Erie Railroads, 
with switch from each road. Two new one-story 
brick buildings, 75 x 130 feet, built on the most ap- 
proved modern plans. Will be let with electric 
power, either singly or together. 
unsurpassed for manufacturing purposes. 
further information apply to_T. T, P. LUQUER, 
Agent, 45 Broadway, New York. 








ASBESTOS 
SECTIONAL 

YODL OL ODL PIPE 

ai sass ‘calpain —— y COVERINGS. 


NON-CONDUCTING COVERINGS FOR STEAM AND HoT WATER PIPES, BOILERS, ETC. 
ABBBESTOS BOILDSR COVERINGS. 
H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 

























Asbestos Roofing, Etc. 
87 MAIDEN LANE, N. Y, Jersey City. CHicaco. PHILADELPHIA. Boston. Lonvon 
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The city of Griffin, Ga., has completed the pur- 
chase of the Griffin Waterworks, and an electrical 
engineer will prepare specifications for an electric- 
light plant. 


The Lowell (Mass.) machine shop reports more 
orders booked this month, thus far, than during 
the entire month of January. No reduction of 
wages is contemplated. 

The extensive steel pipe works of McKee & Mil- 
son, Paterson, N. J., have resumed work witha 
full force of men. The works had been closed for 
months owing to slack trade. 

Wallace & Sons, brass and bronze manufactur- 
ers, of Ansonia, Conn., who have been in the hands 
of a receiver, have settled with their creditors and 
the receiver has been discharged. 


The Twin Steel Water Arch Furnace Co. has been 
organized at Augusta, Me. The officers are: Presi 
dent, Geo. W. Cook, of Boston, Mass.; treasurer, 
O. H. Abbott, of New Bedford, Mass, 


The Connecticut Dynamo and Motor Co., of Hart- 
ford, Conn., has increased its capital from $6,000 
to $8,000. The capital of the tna Machine Co. has 
been increased from $10,000 to $15,000. 


The Indianapolis has the following: Duthe & Dag- 
gett, who manufacture fine tools from aluminum 
steel, are working their usual force, and three days 
of the week work until 9 ep. M., so pressed are they 
with orders. 

The Indianapolis Rubber Company, an enterprise 
but a few weeks old, is already getting well 
upon its feet, giving employment to forty people 
in the manufacture of bicycle tires and like goods. 

The Sinker-Davis Company has its usual com- 
plement of men at work, 140, and is running nine 
hours. The president of the company says there 
has been a decided improvement in business of 
late. 

The Crystal Artificial Ice Company has its new 
building on Wabash and Mississippi streets up, 
and will this week begin putting in the engine, 
boilers and other apparatus required to makea 
first-class plant. 

Dean Brothers have commenced placing the ma- 
chinery in their new shops on First street and the 





Big Four tracks that they may be ready for busi- 
ness when it revives, and they see some improve- 
ment in business from week to week 

The pay rolls of the Parry Manufacturing Com- 
pany show that last week the company was giving 
employment to 744 people. These works have 14 
traveling men on the road all the time, and Presi- 
dent Parry says their sales compare favorably this 
month with those of 1893. 

It is busy times with the Indianapolis Stamp and 
Chain Company. These works turn out one mile 
of bicycle chain a day. For some time these works 
were the only bicycle chain manufactory in the 
country, now there are four or five, but the chain 
the local works manufacture is so desirable that 
the company is experiencing no trouble in dispos- 
ing of its product. One of the novel features of 
this establishment is that of the 100 people em- 
ployed 68 are women. 

The Racine Hardware Co., Racine, Wis., has pur- 
chased the plant of the Racine Hardware Manu- 
facturing Co., and will continue the business of 
manufacturing steam engines and general machin- 
ery. 

Mr. Robert Baden writes us to the effect that he 
is starting the Wolfe City Foundry and Machine 
Works at Wolfe City, Texas, and is prepared to do 
all kinds of foundry and machine work, and fur- 
nish general supplies. 

Smith & Winchester, 19-37 Wendell street, Bos- 
ton, Mass,, issue a very complete catalogue of 
machinists and engineers’ supplies, embracing a 
great variety of articles. The catalogue will be 
found well worth preserving. 

The Thomson-Houston Co., in Lynn, Mass., has 
increased work, and some of the departments are 
very busy on account of the large orders received 
for railway motors. The steel foundry is running 
at full time with a complete force of men. 

M. C. Hammett, Troy, N. Y., issues a circular of 
the Corey force feed lubricator for oiling all jour- 
nals, ete., of a locomotive engine while running. 
The device consists of a reservoir located in the 
eab and so arranged with valves that any journal 
can be oiled at any time by proper manipulation. 
Kast 
Walker & Sons and the 


The two large paper-mills at Burnside, 
Hartford, Conn., F. R. 


East Hartford Manufacturing Co., are now running 
on full time with a full complement of hands. 
The former has a contract to make 450 tons of 
paper for the United States internal revenue de- 
partment. 

Miner& Peck Manufacturing Company, of New 
Haven, Conn., in addition to their regular line of 
the Peck drop press, are about to place onthe mar- 
ket a line of friction drop hammers. These ham- 
mers possess new and valuable features, the result 
of long experience and study of the subject. We 
will soon publish in our columns illustrations and 
description of the machine, 


From Hartford, Conn.: The new Anchor Mill, in 
Windsor Locks, started recently manufacturing tis 
sue paper, and giving employment to about 100 
hands. The Torrington factories have all started 
on full time, including the Coe Brass Mill; Turner 
& Seymour, hardware manufacturers; the Union 
Hardware Company and C. Hotchkiss, Brothers & 
Co. The Hamé factory in Plainville is running 
nights. In Willimantic the Windham Cotton-mill 
and the A. G, Turner Silk-mill have both resumed 
work on full time. 


New London, Conn., is making great efforts to 
get the Bath Iron.Works to erect its new plant in 
that city. The citizens subscribed $6,000 last 
week for the purpose, and B. F. Mahan has of- 
fered to be one of 100 men to pay the entire cost of 
getting the company to locate there. Dispatches 
from Washington say that Secretary Herbert is in 
favor of the project and believes that New Lon- 
don would be the best place for a shipyard on 
account of its good harbor and its central position 
between New York and Boston. 


Last week we published the following, but 
omitted the complete address. This shows an 
opportunity for business abroad in the direction of 
American hammers. Hammer makers may do 
well to send catalogues: “In our work-houses 
we feel the loss of a hammer which is put in mo- 
tion by the transmission wheels, and we would be 
very much obliged to youif you would indicate a 
manufacturer in the U.S. A., which makes such 
hammers and other iron-working machines. We 
shall consider ourselves greatly obliged by render- 
ing your services. Waiting your further favors, we 





are, with esteem, Direction, DER NEssELSDORFER 
WAGENBAU-FABRIKS- GESELLSCHAFT, NESSELSDORF, 
AUSTRIA.”’ 

The Philadelphia Engineering Works, Limited, 
Philadelphia, Pa.,are in receipt of an order for one of 
their Corliss winding engines, from the Chamberlain 
Coal Co., of Pottsville, Pa., Francis A. Pocock, en- 
gineer. has 34’ steam cylin- 
ders, 60’ stroke, to be operated by steam at 125 
pounds pressure per square inch, generated by a 
battery of Stirling boilers. The engine is to be of 
the standard Philadelphia Corliss liberating valve 
gear, controlled by a sensitive governor of the 
“Porter” type. The engines are provided with the 
Stevenson link, reversed by steam gear with an oil 
cataract. The hoisting dyums are 10 feet in diam- 
eter, 10 feet long, with powerful hand and steam 
brakes. The adjustment of the lift is effected by a 
toothed gear clutch thrown in and out with worm 
gearing. The main-shaft bearings are 17” in diam- 
eter by 30" long, the body of the shaft between the 
bearings being 19’ in diameter, the central bearing 
being 19x30”. The engine is to lift an unbalanced 
load of 50,000 pounds at the rate of 1,000 feet per 
minute. The engines and drums will weigh about 
325,000 pounds. 


This winding engine 


The Commercial Bullefin reports the following 
newly organized companies: The Electric Storage 
and Equipment Co., Chicago, Ill.; capital, $250,- 
000; to manufacture electrodes for storage bat- 
teries. American Structural Steel Co., Pittsburgh, 
Pa.; to manufacture iron and steel; incorpora- 
tors, H. Sellers McKee and Murray A. Verner. 
At Brooklyn, N. Y., the Jamer Steam Heating Co ; 
capital, $20,000. At Cleveland, O., the Cleveland 
Fork Co.; capital, $10,000; incorporators, William 
L. Laffer and Jacob Willard. At Rochester, N. Y., 


the W. P. Davis Machine Co.; capital, $25,000; in- 
corporators, William P. Davis and Charles® F. 
Davis. At New York, N. Y., the New York Elec- 


trical Engineering Co.; capital, $10,000. At Glen 
Rock, Pa., Glen Mfg. Co.: capital, $75,000; incor- 
porators, Henry Bahn, Joseph Dise. At Defiance, 
O., the Wortman Co.; for manufacturing hard 
ware specialties; incorporators, R. W. Wortman 
and J. W. Wortman. At Chicago, Il., the Brown- 
hill Co ; capital, $25,000. At Chicago, Ill., MeCosh 
Steel Co.; capital, $250,000. At Canandaigua, N. 








DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 







3000 


VARIETIES FILES 
(X. F.) & INCREMENT CUT FILES. 





Screw Cut- 
ting Auto- 
matic Cross 
Feed, ete. 
(A I 


“Star” 
Foot Lathe 


owt ‘ings 











Scroll Saws, Catalogue 











Circular Free 
Saws, Lathes of all our 
Mortisers. Machinery. 





Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 





FICKEN STEEL 


Works at HAGEN, WESTPHALIA, GERMANY. 


ADAPTED SPECIAL No. 8| MARKT &Co., 
TOOL STEEL | 285 no equal for AGENTS, 
FOR use On very |78& SON. MooreSt., 
SPECIAL Uses, | HARD MATERIALS.| New YoRK. 





JESSOPS STEEL 
ALL KINDS IN STOCK 


Chief Am. Office, 91 JOHN ST., N. ¥. 
WM JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 


LATHES, | 
PLANERS, 
DRILLS, 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements. 


COOKE & CO., 
163 & 165 Washington St., NEW YORK. 


ro0Ls, 
DRILLS, 
DIES, &c. 

















JAPANNING, TINNING, NIGKELING, 


And all kinds of FINISHING. Best facilities fo 
manufacturing small articles in Brass and Mallea- 
ble Iron. Send sample for estimate. 


H B. MAXWELL, 420 & 422 W. Court St., Rome, N.Y, 


The Greenerd Arbor Press. 





BOSTON, MASS. 
Send for Descriptive Circular. 


PATENTED DECEMBER 1, 1891. 
For Sale at Manufacturers’ Prices by 
A.J. WILKINSON & Co. 


180 to 188 Washington Street, 








HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


t?" Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages. 8vo., and our other Catalogues and Cir 
culars, the whole cover.ng every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


_ 2 THE NEW FOX 
= rg W 





Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges. 
Cannot be set wrong 
Work must be correct 
Time saved in Pattern 
making and all wood 
working. 

CATALOGUE FREE! 
FOX MACHINE CO., 
325 Nor. Front St., 
Grand Rapids, Mich, 

135 Finsbury Pavement, 
London, England. 








LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size. 
Taking anything from 
8 to 1 inch inclusive. 
Price.. 


Piisated Dec. 25, 1877. 


IF YOU WILL TRY THIS ae. YOU WILL NOT REGRET THE 





Machinist's Size. 


PRICB 
BD seroxekeases lgto1 in. $10 
Do icvksasaceawior 1 ee 14 


3 

4 (with screws) 2 oe. 5. e 
5 ee . 3 “ 4 oe 44 
EXPENSE, 


Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER, 


These gox ds are for sale by CHAS. CHURCHILL & CO. 


. Lit’'d. 21 Cross St., London, England, 











BETTS MACHINE CO... 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


Improved Patterns! Late Designs! | 





FitcHpurc Macnine W orks, 


MANUFACTURERS OF THE CELEBRATED 


AND OTHER S®& 


SEND FOR > 


CATALOCUE E. 


FITONBURG 





48-inch Engine Lathe. 


see HNGINE LATHE 


[perpen MACHINES 
| FITCHBURC, 
MASS. 





BUILDERS 


PROVIDENCE, 


ARGE ..._ For 


CASTINCS 


Steam, 
Loam, 


IRON FOUNDRY, 


&.. £ 


Engines, 
Gun- 


Pumping and Sewage 
Dry Sand, Air Furnace 
Iron Castings. 





Capacity of Foundry Cranes, Fifty Tons, 





ROOT’S FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





SLOW SPEED, BEST 
POSITIVE MECHANICAL 
BLASE, CONSTRUC- 
PERFECTLY mea 
BALANCED. TION, 





P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicago Office: 501 Manhattan Building. 
S. 8S. TOWNSEND, Gen. Agent.) 163 & 165 Washington St,, 
COOKE & CO., Selling Agents. f NEW YORK, 
In Writing Please Mention This Paper. 





WORTHINCTON 
STEAM PUMPS 


FOR ALI, DUTIES. 





HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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B., the Robinson Chilled Plow Co.; capital, $20,000; 
incorporators, E. C. Robinson and John B. Hall. 


The Ousatonic Water Company and the Board of 
Trade recently completed arrangements with the 
Williams Typewriter Company, of New York, 
whereby the company will move its factories from 
Newark, N.J.,to Derby. This is the concern with 
which negotiations have been going on some time, 
The Ousatonic Water Company, according to the 
terms of the agreement, will build a factory on 
the lot adjoining the factory of the Franklin Brass 
and Bronze Company, 125x40 feet, two stories high. 
They will also build at such time company 
may desire an addition to meet the demands of the 
business, or whatever the company may desire. 
The officers of the company say that this sized 
building will allow them to employ about 150 hands, 
and their employes are all skilled workmen who 
are avery desirable class of citizens. The com- 
pany will start out with about 150 men, but if their 
expectations are realized they will double that 
number within avery few years. Itis practically a 
new concern and the machine is said to be gain 
ing great popularity. Its principal distinguishing 
feature is that the written work 
fore the operator where it can be 
claimed to be as the best. The Water 
Company began work recently on the buildings 
and expect to have the shops ready for occupancy 
by May Ist. D. S. Brinsmade said recently that if 
the concern reached its expectations it would 
prove the best concern that has ever been located 
by the company.—Ansonia (Conn,) Sentinel. 


as the 


is constantly be- 
seen. It is 


as good 





Machinists’ Supplies and Iron. 


New York, March 3, 1894. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $13.00 to $14.00; No. 2, 
$12.50 to $13.25; Gray Forge, $11.75 to $12.50. South- 
ern brands of good quality are obtainable at $13.00 
to $14 .00 for No. 1 F oundry; $11.75 to $12.50 for No. 

2, and $10.75 to $11.25 for Gray Forge. 

” antimony—T he market is easier and quiet. We 
quote L. X., 94%c. to 3¢ec.; ¢ ‘ookson's, 10c. to 
10\ce.; Hallett’s, 834c. to 9¢., and U.S. French 
Star, 10c. 


Lard Oil—Prime is quoted at 66c. to 67e. 





Copper—T he demand is light and prices are low- 
«. Lake Copper is quoted at about 9.70c. to 9.75c. 

Casting Copper is held at 9%e. to 9%¢c. 

Lead—The market is steady, but business is not 
very active. The official lead bullion is 3.10c.. but 
3.22Léc. to 3.25c. is being asked for good commercial 
brands. 

Spelter—The market is steady, the 
light; 3.60c. is bid and 3.85c. asked. 

Tin—The market is weak at 18.60c. to 18.65c. for 
prompt or March delivery. The demand is very 
light. 


demand is 





*WANTED* 


* Situation and Help?’ Advertisements only inserted 
under this head. Rate 30 cents a line Jor each inser- 
tion. About seven words make aline. Copy should he 
sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded, 

position. Marine 
Ridgway, Pa 


Compe ete nt “drafts sman wants 
engines preferred. Address Holmes, 


A 1st-class gen’l mach’t wishes engagem’'t; shop, 
road work or as salesm’n. C. F. Alverson, Salem, O. 


Wanted—Pos. by mech. Racer in, with college 


education andshop exp. ‘“J., . MACHINIST. 
Mechanical draftsman, Swede, gre —, 5 years’ 
exp.. desires position; refs. Box #2, Am. MAcH. 


young manof 21; 1% 


Wanted—Situation by a 
MACHINIST. 


years exp. at toolmaking. F., Am. 


Competent round die maker, ny exp. on jigs 
wants permanent position. W. . MACHINIST. 


Graduate of Univ. Mittweida des. pos. as mech. 
draftsman: have repres’d German firm at World’s 
Fair. P. Planting, 2417 Cott. Gr. Ave., Chicago. 

Will you export to Europe? Mech, eng. wants 


position to get acquainted with such machinery. 
C19, AMERICAN MACHINIST. 
ist-class planer hand, with good exps. & habits, 


Pe a steady sit. (¢ harge preferred); 5 years in 
present pos., but wish a change. ** L.E.,’’ Am. MACH. 


Wanted—Foremanship; exp’d. in machine tool 
building; 7 years as foreman; age, 31; best of refs.; 


the west preferred. ‘Chord,’ Am. MACHINIST. 
Wanted—First-class machinist exp’d in putting 

up engines; $1,500 to right party; state experience 

and references. Address C., AMERICAN MACHINIST 


Engagement desired by a practical engineer, 
competent to design all types of Corliss and high 
speed engines and superintend the construction and 
erection of the same. Box 24, Am. MACHINIST. 











1sS7a4. 


CLEVELAND TWIST DRILL CO. 2% over victoria st, tonton, ens 


Sstablished in 


COR. LAKE & KIRTLAND STS., CLEVELAND, 0. 


O & 102 Reade Street, New York. 


5 Neue Promenade, Berlin, C., Germany 





SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES. , DRILL PRESSES, 


Sin. | +) F lather. 2 10 in. 3-Spindle Slate. 
5 ** Jones & Lamson. Garvin, Bench, 
R 
5 
5 





1 
1 
2 ” “ §. C. Wright. 2 Garvin, No. 2, 4-Spindle, 
1 Pratt & Whitney, 3-Spindle, 
2 Pratt & Whituey 4-Spindle. 
1 Garvin, No. 4, 6-Spindle. 
1 20 in. Blaisdel, aha, Head, 

n ‘“* Prentice, B. PF. 

“ Cine innati, Stiding Head. 

5 Blaisdel, R. on FF 
7 *S Prentice, B G. P. ¥. 
34 in. Putnam, B. G. and S. H. 
5 ft. Niles U niversal Radial. 


MISCELLANEOUS, 


x 5 ft. 
A 


; Fite hburg. 


7 
1k 8* 
116 “ 7° Bement. 
116 “ 6 ‘* New Haven. 
7 ‘ 6“ F. KE. Reed. 
216“ 8“ F. EK, Reed. 
: 16 “ 6 ‘* Prentice Bros. 
2 
1 
2¢ 
1 


16 ** 6 Perkins. 

18 * 8“ Wm. Munzer. 
20° 6° E. P. Bullard. 
0 in.x10 ft, Putnam. 

26 in. x. 10 ft. New Haven, 


PLANERS. 

15 in. Lathe and Morse Crank. | 2 14 in. 
20 in. x 20 in. x 6 ft. Pratt & 

Whitney. | 

x 22 in. x 4 ft. Pond. | 


tote 








Fox Lathes, 





—— 


r . 
-Spindle Centering 


2 Garvin Auto. Gear Cutters, 
1 6in. Bement Slotter, 
| 1 10 in. Newton Slotter, 


1 6in. Boynton & Plummer, 
1 10 “ “ “ 


1 22 in. achine, 
1 24 in.x24 in.x5 ft. New Haven. 1 No. 1 Brown & 8S. Surface 
1 28 in.x28 in.x7 | Grinder. 
40 in. x40 in. x9 ft. Pond Mach. T, | 1 No. 2 Brown & S. Surface 
so. | Grinder, 
. 2 36 i y E ’ ie) 
SHAPERS. i 2 ">.< & E. Auto. Gear 


2 15 ** Juengst, Friction. 

1 24 ** Hendey, Friction, 

215 “ Wood, Light & Co. 

1 18 “ Putnam, Traverse Head. 
Also, large variety of other machines, 

and detail description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 


1 No, 2 Nat. Single Bolt Cutter. 
I at 66 Double “* « 


Write for complete list 


“Siuee 


93 in. Hydraulic Riveting Machine, Pump and Ac- 
cumulator., 

10 Ton Crane, Bridge 24 ft. x 20 ft. 

Plate Planer, 1644 ft.. one setting. 1in. Plate. 

Shear No. 27, 30 in. throat, %4 in. plate. 

Above entirely New, made by Bement, Miles & Co. 
soiler Rolls, 8 ft. 3in. between Housing. Cheap. 





Punch, 21 in. throat. Teal. 
ENGINE LATHES, PLANERS. 
100 inches x 20 feet. 72 inches x 25 feet. 4 Heads. 
90 oe 18 sa 69 Loe wee 1 ae 
51 4 1s « 60 wa Mum 3 «¢ 
48 a6 .. * 36 -— 2 ” 
35 sd = = 
25 bag 24 and 16 feet. 30 inches x 12 feet. 1 Head. 
24 “ 25 feet. 30 5 _ 1 
Other Sizes. 9, 12, 14, 24 and 26 in. Shaper. 
Profiling Machine. 8, 12, 18 in. Slotter. 
Allen Pneumatic Rivetter. Drills, Radial and Post. 
No.1 &3 Universal! Miller,B. &S. | Screw Machines. No. 2,3,P.&W. 
1,500 Steam He ammer, Morgan. No. 12 Jones & Lamson Turret 
200 Bradley Upright. Machine 


Lot of Polishing Machines. Dynamo for Electro- plating, ete. 
Shafting, Belting. 


SEND FOR OUR LATEST LIST. 


GEO. PLACE MACHINE 6O., 


Warehouse: 511 and 613 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 








pe ss 


ca 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


| Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
S similar in shape to those shown in the cut berewith. 
order. 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired, 


es [= Bicycle and Labor Saving Machinery a Specialty. 


Situation wanted bya practical draftsman and 
patternmaker, thoroughly acquainted with Corliss 
and high- speed engines; competent to take charge. 
Address Box 25, AMERK AN MACHINIST. 
Wanted—Position as supt. or master mechanic; 
energetic; large exp.; held position as master 
mechanie for ten years; unquestionabie character; 
highest refs.; age, 39. Fulton, Am. MACHINIST. 
Wanted—A practical molder to run a small 


foundry and invest from $1,L00 to $2,000 in the 
business. Address H. H. Mason, Mt. Carmel, Illi 
nols, 


Wanted—An assistant draftsman accustomed to 
locomotive work; none other need apply. Apply 
by letter to John Rohland, care The Coxe Iron 
Manfg. Co., Drifton, Luzerne Co., Pa. 

Stenographer—Position wanted by a first-class 
experienced stenographer; will furnish machine; 
highest references; will start at any reasonable 
figure. H.J.J., AMERICAN MACHINIST. 


Wanted—Forenian for erecting and machine 
shop by a pump company manufacturing steam 
pumps. A good opening for a young man of 
energy and experience. State age, experience, and 
references. Address B., AMERICAN MACHINIST. 


Asst foreman boiler maker, locomotive works, 
age 35, thorough mechanic, make estimates, 
wants p josition as foreman, or contract to build or 
rebuild boilers, tanks, reset tubes, ete.; R. R. shop 
pref'd; refs. Al. ‘‘ Temperate,’ AM. MACHINIST. 


Wanted—Situation as foreman or superintendent 
of machine shops; have held both positions; ex- 
perienced on Corliss engines, mining & gen. mach’y; 
38 years of age; 22 years’ practical experience; first- 
class references. Address Box 4, Am. MACHINIST. 


To correspond with parties in need of a drafts- 
man designer: competent todesign and superint’d 
the building of metal work’g mach. tools; special 
& aut. mach’y & labor-saving devices; have had 
suceessful experience in the shop, and been in 
charge of adrawing room. T., AMER. MACHINIST. 





+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded 





Cheap 2d hd lathe s& planers. S.M.York,Clev’d, 0. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
For Sale—Secon4-hand drill presses.engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Calipers, Surface Gauges, ete. Catalogue free, 
Send forit. F. A. Welles, Milwaukee, Wis. 
Wanted—To buy lathes and planers, 24” and up. 
Box 27, AMERICAN MACHINIST. 
For Sale-—Supply business and machine shop in 
Central Pennsylvania. For particulars address 
P. O. Box 27, Harrisburg, Pa. 





Grinders’ Supplies—Emery, Emery Wheels, 
Grinders, Knife Powders and Sharpeners, Paste 
& Liquid Polish, Whetstones. The Tanite Co., 


New York, N.Y.; Cincinnati, O., & Stroudsburg, Pa. 

Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards. M. T. 
M E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 

Wanted—By a well-known English firm, a patent- 
ed engineering specialty, to manufacture and sell in 
England and colonies. State full particulars to 
*N,*', CAPO 5: 2. Browne’s Advertising Agency, 353 
-355 ¢ snail Street, New York. 


Michigan Agricultural College offers instruction 
in mechanical engineering—four years’ course; the 
average expense of attendance at the college is 
$135 per year; the course is arranged so as to give 
students an opportunity to earn a portion of their 
expenses. Address Mechanical Department, Agri- 
cultural College P. O., Mich. 









AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and syste- 
matic application of HEAT 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


ENGLIsH AGENCY: 
Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England. 


s Chas. 





Endorsed by Practical Mechanics Everywhere. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. $. A. 


OLE MANUFACTURERS oF 


GRAHAM'S GROOVED ‘SHANK TWIST DRILLS AND CHUCKS. 











Send for Catalogue. 











#— CLAMP 
DRILLS 


In two Styles and four 
Sizes. Send for circular to 


GEO. BURNHAM & CO., 
Worcester, 
MASS. 


<> 









PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 
ano TWIST DRILL e¥Xei3 
J WYKE & CO E.Bosron Mass 


MFR'S FINE MAGHINISTS TOOLS, 
SEND FOR LISTS 


CHAS CHURCHILL & CO.;LTD, oo 
21 CROSS ST. FINSBURY, LONDON ENC, 





1 PRESSES 


Adjustable. Improved. 
FOR TIN, BRASS AND 
SHEET IRON WORKERS. 
WORKMANSHIP GUARANTEED 
STRONG AND DURABLE. 
Send for Circulars. 
SPRINGFIELD MACHINE TOOL C0, 
SPRINGFIELD, OHIO, 
NEW YORK AGENT: 
J.J. MeCABE, 14 Dey St. 

















1 ADAMS 8T., 
BROOKLYN, 









FORGINGS 

AND 
SPECIAL 

MACHINERY. 













THE STILES & PARKER PRESS CO. 











Cutting 
Hot Iron 
== or ited, 
A. R. KING MFG. CO., 


ERIE, tith & {2th Sts., 
JERSEY CITY, N. 





J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 


Power Presses 


For Punching, Drawing, and 
Stamping Sheet Metal Goods 
of Every Description. 






Roll Feeds, Dial Feeds, and Die 
Work to order. 
Also Automatic Wire-Working Machinery, 


The Coulter & McKenzie Mach. Co. 
540 Water St., BRIDGEPORT, CONN. 


ENTIRE OUTFIT OF A LARGE 


ENGINE AND BOILER SHOP 


Will be sold out low before removal. 


ENGINE LATHES, 14, 16, 20, 24 and 82 in. swing. 

ENGINE LATHES, extra riper triple geared 53 in. 
X 24 ft. and 84in. x 18 ft. 

PIT LATHE, for turning, boring and facing wheels. 

PLANERS, 24, 26, 30, 32 and 36 in. wide. 

UPRIGHT DRILLS, 24, 40 and 80 in. swing. 

RADIAL DRILL, 104 in. swing, complete. 

SHAPERS, 9, 15 and 26 in. stroke. 

SLOTTER, 12 in. “‘ Improved Heavy Pattern.” 

MILLING MACHINE for heavy milling and key- 
seating. 

HORIZONTAL BORING MACHINE for large cyl 
inders. 

HORIZONTAL BORING AND DRILLING MACHINE, 
“Improved Style.”’ 

BOILER PLATE PLANING MACHINE. 


| BOILER BENDING ROLLS, 8 Feet. 


RIVETING MACHINES for bridge and boiler work. 
STEAM HAMMERS, 300 and 800 lbs. 


J. J. McCABE, 


E. P. BULLARD’S 14 Dey St., 
NEW YORK. 


N, Y.Mach’y Warerooms. 
FOR SALE. 


lately used as a Glass Works, 
now standing at Lenoxdale, Mass., same being 18 
ft. height of post, by 80 ft. in width. by 300 ft. in 
length. Same will be ‘sold for but httle more than 
the pric e of scrap iron, either as a whole, or in 
parts to suit, taken down and loaded on cars 
complete, ready for erection. Price and further 
particulars upon application to 


EASTERN FORCE CO., 





An iron building, 





Rooms 78-80 Mason Building, BOSTON, MASS. 





WE LEAD, OTHERS TRY TO FOLLOW. 





When you 
write to 


require a positive blast 














If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 
and want something efficient and economical, 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILL 


oD IND. 











































































Sasenics a 








i el 



































ee ae 


pee Sika 











Marcn 8, 1894 AMBRICAN 


MACHINIST 





15 

















THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 


Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 
















Tools,| == —- — 

Crane 8, ee i : i 

Elevators, T Sh H & fj 333 East 56th St 

Pumps, + river 0. NEW YORK. 

Presses, MANUFACTURERS OF 

and other}] TRAVELING CRANES of 1%,2,3,5 and 10 Ton: 
™ Machinery. ceupents. tobe operated by Hand, or wholly orin pari 











BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 


HIGH SPEED POWER 








| TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 


MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SND FOR CATALOGUE. 


Send for Circulars 
and References. 
























2343 & 2345 
| Callowhill St., 


PHILADELPHIA, PA. 


C7TaNES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE CouRT, CHICAGO. | berrorr, 
New YorRK OFFICE, 182 FRONT ST. MICH. 








SEND FOR CATALOGUE, 


ESTER MACHINE SCREW CO. 





i 
“Wanufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


American Standard Gauge & Tool Works, 




















WILMINGTON, DEL. pam 
_ @ BEAM CALIPERS, 
a — = hy ee 1 IN 5 SIZES | 
s S a Any graduation, 
Adjustable Blade Reamers, |= Vi iiss ees wad is Teel, 
44 in. to 24 in bs | WARRANTED ACCURATE. 
# 4 Ask your dealer for them or send for circulars 
none a gt By eee S ue and prices to —, @, SMITH, Columbia, Pa. 
ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made In all Sizes to Cut from 1-4” to 6”. att] ; 
The simplest and most durable machine in existence. The thread- erie 
ing head is made entirely of steel. No links, levers, springs, caps, . 
cases, blocks or die rings in or about the head. Separate Heads 
and Dies Furnished. Write for descriptive circular and price 
list 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago, IL, U. S.A. A, 


Agents for Great Britain, CHARLES CHURCHILL & ’00., 


21 Cross Street, Finsbury, Lond don, E. O., England. 
The National 


The Sample -- a 
Tells the Story. f : =| ec 








boiler at 210 
Fahe 4 it. 


» H. P. sold. 


Satis- 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Prices I w. 
faction universal 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


Pipe Bending 
Co. 
S82 River St. 

New Haven, Ct. 








Made entirely 


Or CHAS, CHURCHILL & CO., Ltd., 21 Cross St., 


Ask for Style B.—Holds from the smallest to inch. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A. 


Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, 






Durable, Cheap, 


of Steel, Body Solid, 
piece of Metal. 


of but one 


Finsbury, London, England. {awanos AT THE 


WORLD'S FAIRe 





We have recently improved o1 
and have also added a 
application. 


10% inch 


THE CUSHMAN CHUCK 


anda 


CUSHMAN CHUCKS. 


ir full line of Geared Scroll Chucks 


15 inch. Prices and discount on 


Send for our catalogue of all kinds of Lathe and Drill Chucks. 


CO., HARTFORD, CONN. 








PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT 





LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im- 
provements which greatly increase 
the durability and accuracy of out 
tools. Please investigate our claims 
We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue f 
SECTION INDPT 





Jordan Planer Chucks, 
SEND FOR CIRCULAR, 
c.W.JORDAN 

4 Wayne St., 
WORCESTER, 





MASS. | [py 





Ch K The National, 
lI ( S INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 


Mst’d 1882. Strongest. Easiest toc hange. Best finish. 
a veraible Jaw s Par d) giving 5 changes in- 
cluding every possible position. ILLUSTRATED CATA- 
LOGUE sent. Liberal discounts. Prompt shipment, 

Address W. WHITLOCK, 

39 Cortlandt Street, N. WV. 
Works, 1300 Hudson, Hoboken, N.oW. 





VOLNEY W. MASON & CO., 


Friction Pulleys, Glutehes and Elevators 


PROVIDENCE, R. I. 


SKINNER CHUCKS. 


Independent and Universal 
Chucks, Combination Lathe 


4 Chucks with patent revers- 

; ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 


SKINNER CHUCK CO., 
New Britain, - - Conn, 
SEND FOR CATALOGUE, 





ae = _ ' 
i alana 


Write The Pratt Chuck Co., Clay- 





Wille; IN: °~., U.S: B, tor 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills, 

FOREIGN AGENCIES: 
Ph. Roux et Cie., 54 Bowe vard du Temple, Paris, 
France; E. Sonnenthal, , Neue Promené ide No. 5, 
Berlin, Germany 3 Selig, Scheo nthal & Co., 85 Queen 


Victoria St., London, E. C., England, 


free illustrated 








L. ANDREW 





& Cco., 


The ed Patent Drill Chuck. 


The only chuck ever introduced, me 
chanically correct, Will hold the heaviest 
taper-shank boring bars, for all kinds of 
work, without marking or bruising the 
shank. All taper-shank tools with the 
flit ends broken off, used just as well as 
new tools. Endorsed by all prominent 
twist-drill makers and mechanical ex- 
perts. Send for Catalogue. 


Cincinnati, Ohio. 





RELIABLE 


CREDITS. 


The Jchn W. Ealy Company have just 
issued the most complete and reliable Refer- 
ence Book of Credits for 


MACHINISTS, FOUNDRIES AND 
IRON WORKERS 


ever published by any Mercantile 
This book has been greatly enlarged and 
improved, each city and town have been 
carefully revised to date by our own report- 
ers—right on the ground. All ratings have 
been thoroughly investigated and made upon 
a close and conservative basis, giving the 
present financial worth of manufacturers and 
dealers; tells you whether they are prompt 
or slow in payments or sell only for cash. 
This book costs less than a General Agency 
book, itcovers the trade thoroughly, contains 
exactly what the trade wantin a com//lete, re- 
liable and condensed form, leaving out the 
names of a MILLION people in other lines of 
trade with which they have no dealings what- 
ever. We invite criticism and comparison. 
This book will be sent for inspection (free of 
express charges) to any Manufacturer or Job- 
ber, upon application to either of our offices. 


THE JOHN W. EALY COMPANY, 


Chicago: 902 Masonic Temple. Philadelphia: 
119 S. Fourth Street. Cincinnati: 34 West Third 
Street. Boston: 19 Milk Street. New York: 278 
and 280 Broadway. Pittsburgh: 121 Third Avenue, 


Agency. 


CHUCKS 


ALL STYLES. 
NEW REVERSIBLE JAWS 
(DOVETAILED). 

New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 149. NEW HAVEN, CONN. 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 6O., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y, 











ANT ANYTHING IN THE | 


«Oo ceSES: DROP HAMME 
yer MAT DROP mk Alps 


SEND FOR CATALUGUE 


ner § Deck MS.@. 


NEW HAVEN.CONN. 
LARGEST LINE INTHE MARKET 


CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., N.Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 














HYDRAULIC 








204, 206, 208 


Hydraulic Wheel Press. 





PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, 
ACCUMULATORS. 


J, THE W. & S. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, 


NEW YORK, 


FITTINGS, PACKINGS, 


Proprietors, 


& 210 East 43d Street, 





Vertical Check Valve, 








16 AMERICAN 





MACHINIST 





Marcn 8, 1894 








BOLT CUTTERS gq 


Turret and Pulley Lathes, Planers, 


Standard Engine Lathes, 


Shapers, Milling Machines, 
Machines, 
furnished by 


THE 


LODGE & DAVIS MACHINE TOOL CO. 


Works: CINCINNATI, 0., U. S. A. 


CHICAGO, 


68-70 S. CANAL ST. 


NEW YORK, 


110 LIBERTY ST. 


Upright and Radial Drills, 
and Complete Machine Shop Equipments, 


BOSTON, 


23-25 PURCHASE ST. 





Screw 








PITTSBURGH, 


MARKET AND WATER STS. 


ST. LOUIS, 


823 N. SECOND ST. 





ENCINE LATHES. 


22” and 24” furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 


With all modern Improvements. 









Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools seen ened work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 

Cincinnati, 0., U. S. A. 


to be obtained at a moderate price. 
DRILLING AND TAPPING. 
This machine will accurately and rapidly 


bore and tap the hubs of pulleys, fly wheels 
and other work requiring set screws. 











Address, 


Dietz, Schumacher & Co., 5. 








MACHINE TOOLS FOR THE RAPID PRO- 
DUCTION OF LATHE WORK. 


Turret Lathes 12”, 15", 16", 21"’, 22"’, 30°, and 37 

Pulley Lathes 30" (Turns to center), 44'’ and 60”. 

Universal Brass worker. Work chucked and taken out 
without stopping the machine. An immense im- 
provement over the Fox Monitor. 

Horizontal and Cylinder Boring Machines. 

* Triple Facing Machines. Valve Machinery. 


THE LODGE & SHIPLEY M. T. CO., Cincinnati, Ohio. 


Lstand, Fanueowen & Monto Co, 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON C0., 


96 TO 106 BATES STREET, DETROIT, MICH. 

















(LY DRAULIC FORGINGS 











WYMAN & GORDON,Worc ester, Mass. 





THE GARVIN MACHINE CoO., 


MANUFACTURERS OF AND DEALERS IN 


METAL WORKING MACHINERY 






OF ALL KINDS. 


GENERAL EASTERN AGENTS 


FOR THE 


GRAY DEEP BED PLANERS. 


Lathes, Shapers, Drills, 
Plain and Universal 
Milling Machines, 
Screw Machines, 
Turret Lathes, 
Grinding Machinery, 
Hand Lathes, Profilers, 
Tapping Machines, &c. 


LAIGHT and CANAL STS., NEW YORK, N.Y. 











Order now before our stock | £4 
of papers is exhausted. 





RACTICAL ODERN LOCOMOTIVE 
DRAWING.” CONSTRUCTION.” 


By J.G. A. MEYER. By J.G. A. MEYER. 


s s sf 
carat calable ceey of sttce| American Machinist, |,,7,ceots, teres of 10 esti 
American Machinist containing BR D American Machinist containing 
them will be sent by mail to any address 203 OA WAY, them will be sent by mail to any address 
in the U.S., Canada or Mexico, for A om in the U. 8., Canada or Mexico, for 85.30 
or single copies, 6 cts. each, postpai NEW YORK. or single aie 5 cts. each, postpaid. 


ADDRESS: 











LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 

£\, GROWING RAPIDLYinFAVOR 









AMERICAN WATCH TOOL CO, 





HTH 


i 
i 











|e Bigg em 


——— | 








ACHINERY 
For Reducing and Pointing Wire. 
|} ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


Manufacturer, 


\s.W. GOODYEAR, Waterbury, Conn. 
PRATT INSTITUTE, 


BROOKLYN, N. ¥. 
Department of Science and Technology. 


Tie two years’ Day Course in machine work gives a 
thorough preparation “for practical work Tuition $30.00 
per term of six months. Eveni: g Class meets on M mday, 
Vednesday and Friday of each wee < tor course of six 
months, beginning September 25. This course affords the 
best possible opper' tunity for beginners at the trade to ob 
tain a thorough training in the use of all the shop tools 
Tuition for term of six months, $20.00, Tools and materials 
furnished without extra charge. For tuition and further 
particulars, address, 




















ali MANUFACTURERS OF 





SEND FOR GATALOGUE. 


P. BLAISDELL & CO., 


MACHINISTS’ TOOLS, 


WORCESTER, MASS. 





F. B. PRATT, Secretary. 
FOOT or POWER, 

FoR METAL or WOOD. 

rH#e BEST. 

rHe FINEST. 


TRUMP BROS. MACHINE CO., Mfrs., 


WILMINGTON, DELAWARE, 


For sale by CHAS. CHURCHILL & CO., Ltd, 
London, England. 









MENTION THIS PAPER. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOO 


Bit Stock Drills, 
LS TO ORDER. 








ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 


Selling Agents, !t! Liberty St., New York. 


60 South Canal St., Chicago. 


Pat. KEY-SEAT 


PATENT UNIVERSAL 


SETTING GAUG=: 
SCREW-CUTTING CENIER 
DEPTH ANGLE AND 


g-wxne aco TWIST DRILL GAUGE 


. BOSTON, MaSS. Send for LIS 





New Haven, Conn. 


Lathes, 
Planers, 


Slotters, 
Etc. 















Lies in the 


accuracy 
can be made to produce in a given time. 
will do better nor more than ours. 


A J Lcer’s Prorit 


and amount of work it will or 
No machine 


Get our book and 


ascertain just what it'll do. 


The Cincinnati Milling Machine Co., 


CINCINNATI, OHIO 





Shapers, | § 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better 
than 


results 
any other 
System.  Infor- 
mation cheer- 


fully furnished. 
® The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 








MARE YOUR TOOLS WITH A STEEL STAMP. 
SWE OAD STAMP W's) 

123 CHAMPLAIN ST. 
CLEVELAND. O/C. ) 

SEND FOR PRICE LIST NO. 4e 










D, SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


mort, X. La 


PIPE CUTTING & Tn MACHINE 





Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 













7 
= sd 











Capacity 
2 in. diameter, 
24 in. long. 

2 BY 24 FLAT TURRET LATHE. 





JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE. 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOC. 








MAKE YOUR- 
SELF A 


MECHANICAL ENGINEER OR DRAUGHTSMAN; 


charge of, or to superintend the manufacture of Machinery, by devoting your idle hours to Home Study, by the method of 


or qual- 
ify to 
take 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry, 


Diplomas Awarded. 


To begin, 


Send tor Free Circular Giving fall Particulars, 


Elementary Mechanics, Hydromechanics, Pneumatics, Heat, Mechanical Drawing, 
Steam and Steam Engines, Strength of Materials, Applied Mechanics, Boilers, Machine Design, Electric ity, Etc. 


Moderate Charges. 


Students need only know how to read and write. 








HaNwuU LATHES. 
“SHINVId “S3HLV1 


Draper Machine Tool Co. 


Successor to LATHE & MORSE “T00L 00, 
WORCESTER, MASS., U.S.A. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


———= = 
Center GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 















= $3 Vleck et is “| 
fii) re OW ee 








MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Comparison for Accuracy = ry ae. 
EVERY SCALE GUARANTEED. SEND F 

COFFIN & LEIGHTON, SYRACUSE. "N.Y 





MONEY SAVED. 








ComBInepD Dritt anp CounTEersINK Por CenTERING LatuE Worm 
Size of body be 10in.; Drill 4% in. and 3-32, or same size each end, 
64 in. ‘* 8-100 and 7-100. 
13. 64in.; ‘* 1-l6inch. Price $1.50 per doz. 
J. T. SLOCOMB & CO., Providence, R. |. 


CURTIS, 


“ “ 





a 
G 
8 | 
— 
7) 
Fo 
















THE CURTIS 
2 ipe Threadin 
An 7 LATHES 


MACHINERY 











1) ‘aodesplig “}S§ Uopaey 99 
~” 


BOYNTON & PLUMMER, 


altaaareamer iret. MASS. 


Deine Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Lt'd, 
21 Cross St,, Finsbury, London, 





W.C. YOUNG MFG. CO., “ox 
FootLathes, Engine Lathes; 


SHEARS AND PUNCHES. 





EVERY 


SHOULD HAVE 
MACHINIST 


A COPY OF 





We build CUTTING OFF 
» Yes, we try to keep 
up with the times, 


MACHINES. 


TES Don't You? 


Yes, our NEW TOOL BLOCKS are great. 
Yes, our ACCELERATED SPEED MACHINES 
do double the work in the same time. 


Yes, we will g saaindh send you circulars. 


HURLBUT- ROGERS MACHINE CO., 


SOUTH SUDBURY, MASS. 


HARD FIBRE. 


A Substitute for Hard Rubber, Brass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Kods, Tubing, Washers, 
for Electrical Insulation, Friction Bear 
ings, Noiseless Gears, Dust Guards, Pack- 
ing and General use in Machine Work. 


Send for Catalogue and Samples. 
DELAWARE HARD FIBRE CO., 


Wilmington, Del., 
And 15 Long Lane, London, E. C, 











Ce 
Trade Mark. 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, e xpress paid, to any one sending 
$1.00, and the money paid for book will be re 
funde d with first order amounting to $10.00 
or over, 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEw YORK CiTy 


S, BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


uccessor 
BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa, 















SMALL CRANKS 
AND 
ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 


HOB 


OKEN, 
de 


1300 HUDSON STREET. 


MILLING CUTTERS, 
FINE TOOLS, 
SPECIAL MACHINES, 
HARDENED ARBORS. 





THE ARMSTRONG TOOL HOLDER. 
For general use on Lathe, Shaper and Planer 


Over 10 000 already 
m in use. Have sold 
=| 150 tools to one con- 
cern. 
Bass F. AND M.Wks, 
Fort Wayne, Ind., 
April 20th, 1892. 
Armstrong Bros. 
Tool Co. 
Gentlemen:— All 
the Tool Holders we 
bought of you arein 
use and giving ex- 
cellent satisfaction, 
saving many times 
their cost in the one 
77 item of tool-dress- 
* A ing alone. 

Very respectfully, 
F. A. RIDER, M E. 
5 Let us send. youa 

" tool on trial. 
Send for circulars, 








Patente 4 February 2 8, 1893, 
ARMSTRONG BROS. TOOL 00., 76 and 78 Edgewood Ave,, Chicago, 


CHAS, CHURCHILL & CO., London, Eng., Agents, 








THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CO., 
, 302 Peach Ste» 






The cut represents 
our Stationary and 
Portable Key - Seat- 
ing Machine, which 
fully meets all the 
requirements of a 

They are furnished 
two or three Arbors as 
desired, to cut any width of key-sett 
up to 2 1-2 inches wide, 

1 15-16 inches Arbor works 
fn all bores from 1 15-16 
inches to 3 inches diameter, 
and cuts seats J2 inches 








machine shop, 
with one, 


sal for Circular. 


ong. 

2 7-16 inches Arbor works in all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inches long. 

4 7-16 inches Arbor works in all bores from 4 7-16 
14 inches diameter, and cuts seats 26 inches long. 
With an attachment for the purpose seats can be cut in holes 

small as 1 inch diameter, by one passage of the cutter. 
If the work is heavy and too large to be placed on machine it 


inches to 


as 


BACK VOLUMES OF THE 


AMERICAN MACHINIST 
for 1880, ‘81,82, 83, 84,85, 86,87, 88,89, 


a few may be still be had at the regular rate 
of $3.50 per volume bound, or $2.50 unbound. 

A few volumes for 1890, 1891 and 1892 
are also obtainable at the regular rate of 
$4.00 per volume bound, or $3.00 unbound. 
Bound volumes, being too heavy to go by 
mail, are sent by express or freight as de- 
sired. Transportation charges payable at 
destination. Address, 


AMERICAN MACHINIST, 





can be detached from stand and used as portable machine, 





203 BROADWAY, NEW YORK. 


BARNES’ WATER EMERY 
if TOOL GRINDER 


4 Has no pumps, no valves. No 
piping required to sup- 
ply it with water. Al- 
ways ready for use, 
Simplest in construc- 
tion, most efficient in 
operation, Send for 
Catalogue and Prices. 


W, F.& John Barnes Co, 


1995 RUBY ST., 









i ROCKFORD, ILL 
ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., Lro. 
21 Cross ST., FINSBURY. LONDON. é. c., ENG 
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WM, SELLERS & CO,, incorporated, 


PHILADELPHIA, PA, *° 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, ‘i 
= INJECTORS FOR ALL CLASSES OF BOILERS. == 





Ete. 





i LONE i ALLSTATTER 60,, 


HAMILTON, OHIO, U.S.A. 


OVER 300 VARIETIES AND SIZES OF 





PUNCHES AND SHEARS 
WELDING MACHINES 
AND DROP HAMMERS, 





aadbbbbabbbhaaaaabbbipahidnd 
New Speed ¢ 
Indicator 


No, 106. 
Working 


like a watch, and as fj 


: 
well made. Graduations =f ‘Ss ? 
show every revolution, , 
reading either right or rv Sy/ 
left. Nickel plate ed. Ne 
Many improved fea- wa Sill} 
tures make this the best a se 
Indicator on the market at anywhere i 

» 







parts enclosed 








near the price. 
PRICE 


wvyrvvvvVvvyTVvTVueVvyVvVveVveVveVveVveveVe VS 


: PLAIN, $1.50. 
With Sprit Cap, $1.75. 
Catalogue of Fine Tools free. 


cy a. OF ane ® T, 


Arnot, Mass., U Pie 
London Ag vents: Chas. C ‘hurchill & Co,, Ltd.. 
21 Cross St. Finsbury, E.C. 


09 009040000060000990008 


| JF YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured 
in quantities, write to THe Jones Bros. ELEctRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 
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DETRICK & HARVEY, 
MACHINE 60, 


Manufacturers, 


Baltimore, Md. 









Py SPECIAL MACHINERY. 


WE HAVE A FINE LIST OF 
OPEN SIDE PLANERS 


Ready for Immediate Delivery. 


ESTIMATES CIVEN ON MACHINES 
IN QUANTITIES. 











CATALOGUE OF THE LATEST DESIGNS IN 


MACHINISTS’ FINE TOOLS 


TO BE HAD FOR THE ASKING. 


STANDARD TOOL CO., 


ATHOL, MASS., U. S. A. 















: = =a? oD — aki 
ain ake OTT SS 


NEW YORK 
Branch: 265 State St., Chicago, 14 
Manufacturers of my Hie 
Drawing Materials, say 
Surveying Instru- i 
ments, &c. a Ki, 





Paragon Drawing Instruments, Extra and Best 
Quality ; German Drawing Instrume nts, Paragon, 
Dupiex, Universal, Anvil Drawing, Helios, Blue 
Process Papers, Scales, Triangles, T-Squares, &c., 
&e. C atalogue on application. 





AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP GO., 


WORKS, BUFFALO, N. a 


s/ 76 JOHN STREET, N.Y. CIT 


BRANCH OFFICES: 55.57 CLINTON STREET, CHICAcO, ILLS. 








gaat dei IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE PuMpPS, SINKING PUMPS, PRESSURE 


PUMPS, VACUUM PUMPS, ARTESIAN WELL 
PuMPS, POWER Pumps, EtTc., ETc. 





a4 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 


LOWVILLE IRON WORKS CO., towers. 


MANUFACTURERS OF 





Pp 





For Boiler and 
Feeding, other 
Elevator _ purposes, 
Work, 1 Sendfor « 
a Circular. 


Pulp Mills, | 
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PEN BERTHYANSECTORICO ME BR's DETROILN MICH ee ee 











NO KEYS. NO iahliacniiahinoeed Bang SLIPPING. STUART’S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. 
SIMPLEST and BEST In MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J. STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Too 
for al) Bench Wood. 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


=The Almond Coupling 


NEW quarter turn 

: motion to replace 

> quarter turn belts and 

bevel gears. 

T. R. ALMOND, MFR., 

83 and 85 Washington Street, 
BROOKLYN, N. Y. 























ARTHUR'S. . UNIVERSAL " ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor? 


ress THE ARTHUR CO, nassuse x’ 





NOISESLESsS. 








THE HENDEY MACHINE CO., TORRINGTON CONN., 


MANUFACTURERS 


OF 


IMPROVED SHAPERS, PLANERS AND ENGINE LATHES, 





We have a few of our common engine 
lathes, as per this cut, 16 inch, 18 inch, 21 
inch and 24 inch swing, of various lengths 
of bed (all which we will sell 

very low figures. We have stopped mak- 


ing this style of lathe, and are now making 


new), 


only the improved 

















HENDEY-NORTON LATHE, 


and for this reason we wish to close out 
these lathes and make room for the manu- 
facture of the new lathe on an enlarged 


We have illustrated 





scale. catalogues, 











CHAS. CHURCHILL & CO., Lid., Agents, 21 Cross Street, Finsbury, London, England. 


showing this lathe fully, and also price 
lists of the same, which we will send on 
These 


antee to be strictly first-class in eve ry way 


application. lathes we fully guar- 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 


SLOW SPEED, MEDIUM SPEED 
AND HIGH SPEED ENGINES. 


7 Simple, Compound and Triple Expansion 
Engines, High Pressure Boilers. 


COMPLETE STEAM POWER PLANTS OF HIGHEST 
ATTAINABLE EFFICIENCY. Address 


BUCKEYE ENGINE C0, No. 26 FRANKLIN AVE., SALEM, 0. 








ALBANY STEAM TRAP =) ALBANY, N.Y. 


STEAM TRAPS, STEAM PUMPS 


AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


® Renewable Seat and Diso 


VALVES. 


GAD AND GASOLINE 


ENCINE. 


The Simplest Ever Made. 
Send for Catalogue. 


SAFETY VAPOR ENGINE C0, 
16 Murray St., New York. 


General Agents Wanted. 


vreeEnyIOnasis STEAM ENGINES 
. 12 to 100 Horse Power 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 








“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d & Walnut Streets, 
Philadel phia. 


245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 















PRODUCER GAS, ae ©, Wore oa 
‘ oa © SUITARLE 
OR GASOLINE. Tubular & Firebox 


- COMBINED 
———s “OTTO GAS ENGINES AND PUMPS. 


Consume 25 to 7 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 





BOILERS 


f= on hand j for — 


CHANDLER "x TAYLOR co. INDIANAPOLIS, ,IND. 


NOVE R’ 


HANDSOME CATALOGUE ON 














| SON NDENSER 
THE CONOVER MF6.CO. 39 Contianor St.NY. 
Is not only USEFUL 
but is 
Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Steam Engines, &. 
To learn all about it address STEVENSON, BRO. & CO., 
| 


FOR PREVENTING RUST ON BRIGHT SURFACES, 
[ 0 MEIC A NECESSITY to all 
132 South Second St., Philadelphia. 
CATALOGUE | 















NEARLY OF OVER | 
500 300 PAGES 
DIFFERENT SENT ON 
ereneet PR Bol EVERY STYLE, SMALL OR LARCE. 


1100 SIZES IN STOCK. SEND FOR CATALOGUE. 
BOSTON CEAR WORKS, 
35 Hartford Street, BOSTON, MASS, 


THE VERNON 


Revolution Counters, Car Fare Registers, &c. 
Se — @ Positive Motion. 
c Steel Gearing. 
Brass Wheels. 
Absolutely 
A 





THE ECAN CoO., 


239 to 259 W. FRONT ST., Cincinnati, Ohio, U.S. A. 
Makers of WOOD-WORKING MACHINERY 
FOR ANY CLASS OF WORK 











WE TOOK THE “GRAND HONORS" at World's Fair. 








The Moore & White Co, 5 BALIER, 
15th St. & Lehigh Ave., Manufacturer of Count- 
PHILADELPHIA, PA. ing an Me Meas "htt 


129 Worth Street, 
7 NEW YORK. 


~ Portable Drill. 


The “Moore & White” 
Friction Clutches 
Cut-off Couplings. | Moffet 
























Send for Circulars. UNSURPASSED Weighs 42 Ibs. and 

drills from 3 to 

ASA 1% inches diam- 

|| vce . eee Runs with Steam 


Will work in 


Simpson's Centrifugal a8 
any position. 


Steam Separator. 


For Supplying Clean an oa Dry Steam 
to oe » Dry Ho , ete. 


pool 
Compressed Air. 


Place Separator as close to engine 
as el the stean ing a spiral 
urs e thre ads aus 
the water to be thrown by ¢ entrif ozal 

€ 


dry steam go 
vipe. Steam can enter at 
convenience m ay re quire 
also used in conve -ying steam long dis 
tances, for Steam Hammers » Dry Hous 
Water Gas Generators sand fF all pur: 
poses where Dry Ste eam is nece 


> 
Manufactured by 


J.G. TIMOLAT, 





CEYSTONE | ENGINE & MACHINE WORKS. | Send for Cireular, 8. Fitin Ave, 
Fifth and Buttonwood Streets, Philadelphia, NEW YORK, 













19 
py \ iD B 
MANUFACTURERS 


Pw ARK. Nd. 
OF IMPROVED - ws) es 


CORL NSS; STEAM ENGINES 


iy pur VARIETY 
CoNTRACTS —__- 
TAKEN FOR LOMPLETE poy 


the” Shi COMPANY, 


p ECLIPSE CORLISS ENGINES 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalocue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


ay ENGINES 























slates saga. 






(Tandem Compound.) 


WESTON 








AUTOMATIC 
WIIGII ors ED 








HIGH PRESSURE BOILERS ney) py) WESTON ENGINE 60., 
COMPLETE POWER PLANTS SpE San 
CORLISS STEAM ENGINES, STEEL PLATE CHIMNEYS 


TANKS AND STAND PIPES, _— AIR PUMPS AND CONDENSERS, 
FEED-WATER HEATERS. 
PHILADELPHIA ENGINEERING WORKS, Limited, 
Philadelphia, Pa., U. S. A. 


Long Distance Telephone 1781. 





38 Cortlandt Street, New York City 
5, osweso, 18 South Canal Street, Chicago, Il) 
50 Oliver Street, Boston, Mass 


518 Arch Street, Philadelphia, Pa 


ENGINEERING CO. 
NICETOWN. 
PHILA. 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. (Chicago-Link-Belt Machinery Co.) 


ICHOLSON’S EXPANDING MANDRELS, 


MADE OF BEST STEEL—HARDENED AND GROUND. 


First-class in every respect and accurately true. 











RAND DRILLCO., 


We were awarded the highest premium at the 
WORLD’s COLUMBIAN EXPOSITION 
on the following: 

DUPLEX COMPOUND STEAM AND COMPOUND 
AIR COMPRESSOR AT MACHINERY HALL, 
and the following Exhibite. at 

MINES AND MINING BUILDING, 
HIGH PRESSURE COMPRESSOR, 
STRAIGHT LINE COMPRESSOR, 
LITTLE GIANT ROCK DRILL, 
SLUGGER ROCK DRILL, 
FU RNAC 4 gatrine DRIL L, 
SHAFT BAR, 
COL UMN 
DERBY BIT, AND 
AWARD ON COLLECTIVE, EXHIBIT OF COM. 
PRESSORS AND DRILI 


RAND DRILL C0., 23 Park ae MF, 








W. H. NICHOLSON & CO., 


MANUFACTURERS OF 


MECHANICAL SPECIALTIES, 





WILKES BARRE, PA. 


EVANS dns, CONE CO. 


ae HANGING AND STANDING 
CONES, 


fli) MADE IN ALL SIZES. 

Thousands in use trans- 
mitting from 1 to 50H. P. For 
information address, 


No. 85 WATER STREET: 
BOSTON, MASS. 


The HOPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 
Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 












Sounren ‘Swarrs Wa 
C. OMPLETE 

















Send for Catalogue D. SPRINGFIELD, OHIO. 
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BROWN & SHARPE MFG. CO. 
PROVIDENCE, R. ., U. 8. A. 


Sixteen different sizes 
and styles of 


MILLING MACHINES 


usually carried in stock. 


Ene oe C : & HICKMAN, 280 Whitechapel 
Road, London, EF. 

Germany—SC HU 0 HART & SCHU a | 59 Span- 
daue abe Berlin, C. (Small Tools). 

Grrnmany— DIECHM ANN Ansbac his srstr 5 Berlin, 
W. 62 


FRANCE - FENWICK #RERES & CO., 21 Rue Martel, 
Paris 

Fraxce—F. G. KREU he paar 140 Rue de 
Neuilly Puteaux (Seine 

Cuicao, ILt.—FRED. A. RICH, 23 South Canal St. 











tHe NILES TOOL WORKS ©, ™*onio?™ 





MACHINE - 
a=_ @ 

TOOLS. 7 
Correspondence Solicited. ~ oo 





i {meu 
‘Mi 





60-INCH PLANING MACHINE. 


BRANCHES: NEW YORK, CHICAGO, BOSTON, PITTSBURGH. 


JENKINS STANDARD PACKING 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out, Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SH OPS, BRIDGE WORKS, ETC., ETC. 


PHILADELPHIA, 

















NEW YORK OFFICE, ‘Eaurras.e BUILDING. 
GEORGE PLACE, Agent. 








THE PRATT & WHITNEY CO, 


Hartford, Conn., 
MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
@ feed movement and tables are operated by hand or foot lever, and those in 
y which the tables have provision for adjust- 
ment, and spindles are fed by hand lever, ane Mt) 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
single and multi-spindle. 

Western Branch: 98 WEST WASHINGTON STREET, CHICAGO, ILL. 








DOUBLE END WRENCHES. 


For Standard Hexagon Nuts 
Finished or Unfinished. 





DROP FORGED from ‘BEST ‘BAR STEEL 
in Lengths from 6 to 24 inches. 


Taking Neuts for % up to and including Nuts for 134 inch bolts. 


THE BILLINGS & SPENCER CoO. 
HARTFORD, CONN. 


ie ge ES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russia—J. BLOCK, Moscow. 











Warner « SWASEY, 


CLEVELAND, OHIO. 


IRON & BRASS-WORKING MACHINE TOOLS 


Monitor Lathes, Turret Engine Lathes, Screw Machines, 
Forming Monitors, Boring Mills. 














| 
SEND FOR CATALOGUE AND PRICES. _| 


















SPUR- AND SPIRAL-GEARED 


(““ SELLERS’ MOTION”’) 


ANE 


MADE BY 


The G. A. GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. 





20 SIZES. 

From 22/’x22’’ 
to 96’’x72” any 
length. 























WRITE FOR PRICES AND PHOTOS 


COULD & EBERHARDT, 


N. J. R. R. Ave., Green & Bruen Sts., NEWARK. N. J. 


SHAPER 


Gives 50 to 100 per cent. MORE 
strokes per minute THAN ANY OTHER 
MAKE OF SHAPER NOW BUILT. 


9 to 15 Ricwarps St., 
BROOKLYN, N. Y., March 17, 1892. 


Goutp & EBeruarpt, Newark, N.J. 


Gentlemen :—We are obliged for your order, No. 
5130, which is forwarded to-day as per bill herein. 

We always thought that the three Shapers we 
have of your former style were good machines, but 


are glad to say that the two recently purchase od of 
the newer pattern are much superior to them. We 
like them better, for our work, than any other sim- 
ilar tool of which we know. 


J.H. WILLIAMS & CO. 





Yours truly, 


Cut represents 16 in., 20 in., 24in. stroke. 


“DOUBLE TRIPLE QUICK” STROKE. 














> 2 2 «< NANI, MAXWELL & MOORE, 
_ aa ee “ st i and Dealers in all kinds ot 
a bat RATLWAY ont — 
(x) = 2 2G) | xrcmsisis TOOLS AND SUPPLIES. 
camel = 4) e 
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OC Po ~ = 5 Engine Lathe, = 
e I | 5 S 111.119 LIBERTY 9T,, NEW YORE, 


We carry the largest line of Tools and Supplies in the City. 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


WYMAN: GORDON J. M. ALLEN, PresIpEnr. 


Me aeiemMeee | WM B. FRANKLIN, Vice-PRESIDENT. 


rc Wefe)ey TD Leo EOP FORGINGS F. B, ALLEN, Seconp VicE-PRESIDENT 
J. B. Prerce, SECRETARY & TREASURER. 


» THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 








sie 



















PAT. DEC, 


Acme Single and Double Automatic PAT: DEC. 4; 988: 
BOLT CUTTERS, PAT, AUG, 25, 1885. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE CHEAP. 


We intend to take out several of our old style lathes from 14” to 18” swing, 6 to 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices, They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE Co.,, tw 


See our Advertisement on page 18, 








Manufacturer 


J.M.CARPENTER 


PAWTUCKET.R.1I. 





(TRADE MARK.) 
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